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HosicHuTeAbHASA 3aNIMCKA
Oo0mas xapakTepucTuKa yueOHOro npeamera «MaremaTuka

[IpumepHas pabouasi mporpaMmma o MaTeMaTHke JJisi oOydaromuxcs 5—9 KinaccoB
pa3paboTana Ha ocHOBe DenepanbHOro rocy1apcTBEHHOI0 00pa30BaTENIbHOIO CTaHAapTa
OCHOBHOT'O 00111ero 00pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHHIHA,
MPeIbABISEMBIX K MAaTEMAaTUYECKOMY 00pa30BaHUIO, U TPAJAULIUNA POCCUIICKOTr0 00pa3oBaHus,
KOTOpBIE 00€CIIEYNBAIOT OBNIAJCHHUE KIIFOUEBBIMH KOMITETEHIIUSIMU, COCTABIISIFOIIIMMHA OCHOBY JJIsI
HEMPEPHIBHOTO 00pa30BaHMs U CAMOPA3BUTHS, a TAK)KE I[EIOCTHOCTH OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO M MO3HABATEIHHOIO pa3BUTHUS oOydaromuxcs. B pabodeit mporpamme y4reHb
uzaeu u nonoxkenus Konnenmuu pa3Butus MaTeMaTHieckoro oopasoBanus B Poccuiickoit
Oenepanun. B snoxy nudposoii Tpancopmaiiiu Bcex cdep 4eIoBEYeCKOoi NesITeIbHOCTH
HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTH4ecKoi
MOJTOTOBKH. YK€ B IIIKOJIE MATEMATHKA CITY)KUT OMOPHBIM PEAMETOM JUIsI N3YYEHHUSI CMEKHBIX
JUCIUTUIMH, @ TIOCTIE IIKOJIBI PeATbHOM HE0OX0AUMOCTHIO CTAHOBUTCS HEMPEPHIBHOE
oOpa3oBaHue, 4To TpeOyeT MOJHOIICHHON 06a30Bo# 00111e00pa3oBaTeIbHON MOATOTOBKH, B TOM
YHCclie 1 MAaTeMaTUYeCKO. T0 00YyCIOBIEHO TE€M, UTO B HAIIM JIHU PACTET Yncio mpodeccui,
CBSI3aHHBIX C HETIOCPEACTBEHHBIM IIPUMEHEHNEM MAaTEeMAaTUKHU: U B c(hepe IKOHOMHKH, U B
Ou3Hece, U B TEXHOJIOTMUECKUX 00JIaCTSX, U JaKe B TyMaHUTapHBIX chepax. Takum oOpazom,

KpyT IIKOJIbHHUKOB, IJIs1 KOTOPBIX MAaTECMATUKA MOKET CTATh 3HAYUMbIM
npeaMeToOM, paCInupACTCA.

[IpakTHyeckas Moae3HOCTh MaTEMaTUKH 0OYCIIOBIIEHA TE€M, YTO €€ IPEIMETOM SIBIISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPbI HAIlIETO MUPA: POCTPAHCTBEHHbBIE (POPMBI U KOJIMYECTBEHHbBIE
OTHOUIEHHUS OT MPOCTENIINX, YCBAUBAEMbIX B HEITOCPEACTBEHHOM OIIBITE, /IO JOCTaTOYHO
CJIOKHBIX, HEOOXOIUMBIX JJIsl Pa3BUTHUS HAYUHBIX U MPUKJIAJHbIX UaeH. be3 KoHKpeTHbIX
MaTeMaTUYeCKUX 3HAHUH 3aTpyAHEHO IOHUMaHUE MPUHIUIIOB YCTPOICTBA U UCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE U HHTEPIIPETALIUS Pa3HOOOPA3HON COLUAIBHOM,
HKOHOMHYECKON, OIUTUYECKOH nH(popMaIny, Mano3(p(HeKTHBHA TOBCEIHEBHAS MPAKTHUECKas
nesTeNbHOCTh. Kajk1oMy 4uenoBeKky B CBOEH JKU3HH MPUXOAUTCS BBITOIHATH PACUETHI U
COCTaBJISITh AITOPUTMBI, HAXOJAUTh U IPUMEHATH (POPMYJIbI, BIIAJIETh MPAKTUYECKUMU MPpUEMaMuU
reOMETPUYECKUX U3MEPEHUHN U TOCTPOEHUH, YUTaTh HH(OPMAIIHIO, TPECTABICHHYIO B BUJIE
TaOJIMIL, JUarpaMM U TpauKOB, KHUTh B YCIOBUSAX HEOMPEAEIEHHOCTH U IOHUMATh

BEPOSATHOCTHBIN XapakTep CIydaHbIX COOBITHI.



OnHOBPEMEHHO C pacUIMpeHHeM cep IPUMEHEHNsI MaTEMaTUKH B COBPEMEHHOM
oOmiecTBe BCE O0s1€e BXKHBIM CTAHOBUTCSI MAaTEMATUYECKUNA CTHIIb MBIIUICHUS, TIPOSIBIISIOLIHIACS
B OIIPE/IECIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHns MaTeMaTUKU B apCceHall IPUEMOB
Y METOJIOB MBIIUIEHHUS Y€I0BEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKIMS U ACTYKLHNS,
000011eH1e U KOHKPETU3alysl, aHAJIN3 U CUHTE3, KJIacCU(UKaLMs U CUCTEeMaTU3aLus,
abcrparupoBanue u aHaorus. OOBEKTH MATEMATUYECKUX YMO3AKITIOUEHHH, TIPaBUiIa UX
KOHCTPYHUPOBAHHSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOCHUH, CHOCOOCTBYIOT BBIpAaOOTKE
yMeHusl GopMyIMpPOBaTh, 0OOCHOBBIBATh U I0KA3bIBATh CYXIEHUS, TEM CAMbIM Pa3BUBAIOT
JIOrMYecKoe MblIUIeHUE. Beayas posib NpUHAAISKUT MaTeMaTUKe U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTBI MBIIIUICHHS] U BOCIIUTAHUY YMEHHUN €HCTBOBATH 110 33 JaHHBIM
aIropuTMaM, COBEPIIEHCTBOBATH U3BECTHHIE U KOHCTPYHUPOBATh HOBBIE. B mponecce pemenns
3aJ]a4 — OCHOBOM yueOHOM JesTeIbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaKKe

TBOPUYCCKaAA U IMPUKIaaHasd CTOPOHbI MBIIIJICHHA.

OO0yyenne MaTeMaTHKE AaE€T BO3MOKHOCTh Pa3BUBaTh Y 00yUalOIUXCsS TOUHYIO,
paIMOHATLHYIO ¥ HH()OPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOO0JIee MOAXOISAIINE S3bIKOBBIC,
CUMBOJIMYECKHUE, TpaQUecKue CPEICTBA IS BEIPAKCHUS CYXKICHUN U HATJISITHOTO UX

npeaCTaBJICHHA.

Heo0xoauMbpIiM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCS
o0111ee 3HaKOMCTBO ¢ METOIaMU TO3HAHUS JIEHCTBUTEILHOCTH, MPEJICTABICHHE O MPEeIMETE U
METO/1aX MaTeMaTUKH, UX OTIMYUI OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK,
00 0COOEHHOCTSIX NPUMCHCHUS MAaTEMATUKU IJIA PCIICHUS HAYYHBIX U IMIPUKIIAAHBIX 3aaa4.
TakuMm oOpa3om, MaTeMaTHUECKOe 0Opa30BaHNE BHOCUT CBOM BKJIaJ B pOpMHUpOBaHUE 00ILIEH

KYJIbTYpBI YEJIOBEKA.

HSyquI/IC MATEMATHKHU TAaKXC CHOCO6CTByeT 9CTCTUUCCKOMY BOCIIMTAHUTIO UCIIOBCKA,
IMOHUMAHHIO KpPAaCOThI U U3AIICCTBA MATCMATUUCCKHUX paCCy)KI[eHI/II\/’I, BOCIIpUATHUIO

FEOMETPUUECKUX POPM, YCBOCHHIO HI€U CUMMETPHUH.
Ilenn u ocodeHHOCTH M3y4ueHHs y4eOHOro npeamera «MaremaTuka». 5-9 Kiaccsl
[TpropuTeTHBIMU LIENAMU 00YUYEHHUSI MaTeMaTHKe B 5—9 Kiaccax sSBISIOTCS:

— (hopMUpOBaHHE [IEHTPATHHBIX MATEMAaTHYECKUX MOHATHH (YHCITIO, BEJTMYMHA,
reomeTpuueckas Gurypa, nepeMeHHas, BEpOATHOCTb, (DYHKIIHS ), 00ECTICUHBAIONITNX

MPEEMCTBECHHOCTD U ICPCIIEKTUBHOCTh MATEMATUYCCKOI'O 06pa3OBaHI/I$I O6yanOHIHXC${;



— M0JIBEICHNE 00YYaIOIUXCsl Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKHU M OKPY>KaIOLIeT0 MUPA, TOHUMAHNE MaTEMATUKH KaK YacTH O0ILEei KyJIbTypbl

YCJIO0BCUYCCTBA,

— pa3BHUTHE UHTEIICKTYabHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs,
MI03HABATEIbHOW aKTUBHOCTH, UCCIICI0BATEIbCKUX YMEHHM, KPUTHYHOCTH MBIIUICHHS, HHTEpECca

K U3YUYCHHUIO MAaTEMATUKU;

— ¢dbopMupoBanre (yHKIMOHATLHON MaTeMaTH4YeCKOH TPaMOTHOCTH: YMEHUS paclio3HaBaTh
MPOSIBIICHUS] MATEMATUYECKUX MOHATHI, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B PeabHBIX JKU3HCHHBIX
CUTyaIUsIX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBATh UX HA SA3bIKE MAaTEMATHKU U CO3/1aBaTh MaTeMaTUYECKUE
MOJIEJIH, IPUMEHSITh OCBOCHHBIN MaTeMaTUYECKUH amnmapaT JJs pelIeHHs IPaKTUKO-

OPUCHTHUPOBAHHBIX 3aa4, HHTCPIPECTUPOBATL U OLICHUBATH ITOJTYYCHHBIC PC3YJIbTATHI.

OCHOBHBIE JINHUU COJEPKAaHUA Kypca MaTeEMAaTUKH B 5—9 kiaccax: «Hucna u
BBIYUCIICHHS, « AnreOpa» («Anredpandeckue BRIpaKEHUs», « Y paBHEHUS U HEPABEHCTBAY ),
«Dyskmny, «I"eomeTtpus» («I'eomerpuueckue GuUrypsl U ux cBOHCTBa», «3mepenune
reOMETPUUECKUX BEIUUUHY), «BEposTHOCTD U CTaTUCTHUKAY». [laH Hble JINHUM Pa3BUBAIOTCS
napajesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJ(HA OT
Jpyroi, a B TECHOM KOHTaKTe U B3auMojaencTeuu. Kpome 3Toro, ux o0beJUHSET JorndyecKas
COCTaBJISIONIAs, TPAJAUIIMOHHO MPUCYIIasi MaTEMaTUKE U IPOHU3bIBAIOIIAsl BCE MaTeMaTHYECKHE
KypCHI U copeprkatenbHble tuHun. ChopmynupoBanHoe B DepepabHOM IOCyapCTBEHHOM
00pa30BaTeIbHOM CTaHJapTE OCHOBHOT'O 0011er0 00pa3oBaHus TpeOOBaHUE «yMETh
OIIepUpPOBATh MOHATUSIMHU: ONPEJEIICHNE, aKCUOMa, TEOPEMa, JJ0Ka3aTeIbCTBO; YMEHUE
pacrno3HaBaTh UCTUHHBIE U JIOXKHBIE BbICKa3bIBaHUs, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBHL,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCA KO BCEM KypcaM, a
(dopMHpOBaHUE IOTHYECKUX YMEHUH pacrpeessieTcs: o BceM rojam o0y4eHus: Ha ypoBHE
OCHOBHOTO 00111er0 oOpa3zoBanus. Coaepxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE TPEIMETHBIM
pesyibpTaTam ocBoeHus [IpumepHoit pabodeit mporpaMMbl, pactpeeIEHHBIM 110 TOaM
00yuYeHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, PUHIIMITHATBHBIM
BOIIpocaM oOyyarolrecs o0palaiuch HeOJHOKPATHO, YTOOBI OBJIaIEHUE MAaTEMAaTHYECKUMHU
MOHSTHUSIMHM U HaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIbHO U MOCTYIIATENbHO, C COOI0IEHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAIMCH B OOLIYIO CHCTEMY MaTeMaTHYECKHX
IpeCTaBICHUN 00yUaroIuXcs, pacupsist U yriyosss e€, o0pasys IpOYHbIE MHOKECTBEHHbIE

CBs3H.



MecTo yuyeOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHe

B cootBercTBUM ¢ DenepanbHbIM roCcy1apcTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM
OCHOBHOTO 00111ero 00pa30BaHUs MaTeMaTHKa SIBIISIETCS 003aTEIbHBIM MIPEIMETOM HA JAHHOM
ypoBHe oOpazoBanms. B 5—9 kiraccax y4eOHbIi penMeT «MaTeMaTHKay TPaAuluOHHO
U3y4daeTcs B paMKax CleIyroIIuX yueOHbIX KypcoB: B 5—O6 Kiaccax — Kypca «MaremaTtukay, B
7—9 kiaccax — KypcoB «AnreOpa» (BKJItOYast 3JIEMEHThI CTATUCTUKH U TEOPUU BEPOSITHOCTEH)
u «I'eomerpusi». Hacrosmieit nmporpaMMoi BBOAUTCSA CaMOCTOSITENIbHBIN Y4eOHBIN Kypc

((BepOHTHOCTb N CTaTUCTHUKA».

Hacrosmeit mporpaMmoii mpeycMaTpuBaeTcs BbIICICHNE B YI€OHOM IIaHE Ha
U3yYyeHHe MaTeMaTUKU B 5—6 Kilaccax 5 y4eOHbIX YacoB B HEJEJIIO B TEUEHUE Ka)KAO0Io rojia
o0yuenus, B 7—9 kitaccax 5 yueOHBIX 4acOB B HEJIENIO B TEUEHUE KaXKA0I0 rojia o0y4yeHus,

Bcero 850 y4ueOHbIX 4acoB.
IInanupyemMble pe3ybTaThl 0OCBOeHHS YueOHOro npeamera «MaTtemMaTuka
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

OcBoenne yLIC6H01"O nmpeamMceTa «MartemaTuka» JOJIKHO obecreynBaTh JOCTHIXKXCHUC Ha
YPOBHEC OCHOBHOT'O O6H.[CFO O6pa30BaHI/I5{ CJICAYIOIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U

IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!
JInuHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI POTrpaMMbl yueOHOro nmpenmMera « MaTemaTukay

XapaKTepU3YIOTCH:
[TaTproTrueckoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpPECA K MPOUUIOMY U HACTOSIIIIEMY POCCHIICKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUMCKAX MATEMAaTUKOB U POCCUHCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UC MTOJIB30BAHUIO ITUX JTOCTHKEHUM B IPYTUX HAYKax U

NPUKIIAJHBIX cepax.
I'paxkiaHCKOE M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sS3aHHOCTEH rpaxaaHuHa v peajin3anuu €ro mnpas,
MNpEACTaBICHUEM O MATCMATHYCCKUX OCHOBAX q)YHKL[I/IOHI/IpOBaHI/ISI Pa3JIMYHLBIX CTPYKTYD,

SIBJICHHH, POTIEAYP TPAXKTAHCKOTO 0011eCcTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBHIO K



00CYXIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHU N

HayKH, OCO3HAaHUEM Ba)KHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO.
TpynoBoe BoCIUTaHUE:!

YCTaHOBKOM Ha aKTUBHOE Y4YaCTHE B PEUICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON
HAPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMaTHYECKOT0 00pa30BaHus Ha MPOTSHKEHUU BCEH
YKU3HU JJI yCTEITHOM MPpo(dhecCHoHaNbHOM 1eATEebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHUAYAIbHON TpaeKTOpUU 00pa30oBaHUs U

KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.
DCTEeTU4ECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTE€TUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/a4, PEIICHUM, PACCYK/ICHUI; YMEHUIO BUJETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH

B HCKYCCTBE.
I{eHHOCTM HAyYHOIO ITO3HAHMUSL:

OpUEHTAIIMEH B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEACTABICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTHUYECKON HayKH KaK cepbl YETOBEYECKOU IEATEIbHOCTH, ITANOB € Pa3BUTHS U
3HAYMMOCTH JUJIs Pa3BUTHSI IUBUIIM3ALMH; OBJIAJECHUEM SI3bIKOM MAaTEMATUKU U MaTEMATUYECKOU
KYJIbTYpOH KaK CPEICTBOM MO3HAHKS MUPA; OBJIAJICHUEM MTPOCTEHUIIMMHI HAaBbIKAMU

HCCIICIOBATEIbCKOM JACATCIIBHOCTH.

®uznyeckoe BocnuTaHue, (OpMUPOBAHHUE KYJIbTYPBbI 310POBbS U IMOLMOHATILHOTO

Osaronoxymsi:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUECKHE 3HAHUS B MIHTEPECAX CBOETO 3/10POBbSI,
BE€JICHUS 37I0pOBOro 00pa3a KU3HU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJbIXa, PeryisipHas pu3nuecKasi akTUBHOCTD); CPOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH,

MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa.
DKOJIOTHUECKOE BOCIIUTAHUE:

OpHEHTAIMEH Ha MPUMEHEHHE MATeMAaTUUYECKUX 3HAHUH JUTsl peIlICHHs 3a/1a4 B 00JIACTH
COXPAaHHOCTH Oprxca}omeﬁ CpE€abl, INIAaHUPOBAHUS ITOCTYIIKOB U OLICHKHU WX BO3MOKHBIX
TIOCJIC/ICTBHIA JJIs1 OKPY’KAIOIEH Cpeibl; 0CO3HAHUEM TIII00ATIBHOTO XapaKTepa 3KOJIOTHIECKUX

npo0JeM U myTei UX pereHus.



JlngHOCTHBIE PE3yJIBTATHI, 00ECIIEUNBAIOIINE AN TAIIUIO O0YYAIOIIETOCS K N3MEHSIOIIUMCSI

YCJIOBHSIM COLIMAJIBHOW U IPUPOJHOU CpPEIbL:

TOTOBHOCTBIO K ILCﬁCTBPISIM B YCJIOBUAX HGOHpCIIeJIéHHOCTI/I, MOBBIIICHUIO YPOBHA CcBOCH
KOMIICTCHTHOCTH 4YCPE3 NPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUUTBHCA Y APYTUX
JIIO,HefI, HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HAHU, HABbIKH 1 KOMIICTCHIIMHN U3

OTIbITA IPYTHX;

HE00XO0IUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4Kclie GOPMYIUPOBAThH UICH,
MOHSITHS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCJIC paHEe HEe U3BECTHBIX, OCO3HABATH

Jne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlUIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYaLIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U

neicTBus, GOPMYITUPOBAThH U OLIEHUBATH PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.
MertanpenmeTHbie pe3yJibTaThl

MeTtanpeameTHble pe3yabTaTbl OCBOCHHS POTrpaMMbl yU€OHOT0 IpeMeTa
«MaremaTuka» XapakTepU3ylOTCsa OBIaJACHUEM YHUBEPCAIBHBIMU [TI03HABATECIIbHBIMU
JNENCTBUSAMH, YHUBEPCAIBHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUAMHU U YHUBEPCAIbHBIMU

PEryJIATHBHBIMU )IGI\/'ICTBI/ISIMI/I.

1) VYHuBepcanbHble MO3HABaTeNIbHbIE JEHCTBHUS obOecreunBaloT (opMUpoBaHUE 0a30BbIX
KOTHUTHBHBIX IPOLIECCOB O0yyaroumxcs (OCBOEHHE METOJOB MO3HAHUS OKPY’KAloOIIEero MHUpa;

MPUMEHEHHE JIOTHUECKUX, UCCIIeI0BATENIbCKUX Onepaluii, yMeHuit pabotaTts ¢ nHpopmaiuen).
bazoBrle Jornueckue neiicTBUA:

— BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHHH MEXAYy TMOHATUAMHU; (OPMYJIHMPOBAaTH ONPEAETCHUs TMOHSATHIA;
yCTaHABJIMBATh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMK, OCHOBAHMSA Ui 000OLIeHHS U

CpaBHEHUs, KPUTEPUHU ITPOBOMMOI0 aHAJIN3A;

— BOCIPUHUMATh, (OPMYJIHPOBaTH U TIPEOOpPA3OBHIBATh CYKICHHUS: YTBEpAUTEIbHBIE U

OTpUIATCIIBHBIC, CIUHUYHBIC, YHACTHEIC U O6HH/IG; YCJIOBHBEIC;

— BBIABJIAATE MAaTEMATUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPEHUA B (baKTaX,
JaHHBIX, Ha6J'IIO)IeHI/I${X nu YTBECPKIACHUAX npeajaratb KpUTCepuun JJIA BBIABJICHU S

3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;



— ACIaTh BBIBOJABI C UCITOJIb30OBAHHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

— pa3duparhb JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (MIPSIMBIE U OT IPOTHBHOTO),
IPOBOJUTH CAMOCTOSATEIILHO HECIOKHBIE JJOKA3aTeIbCTBA MATEMaTHYECKUX (haKTOB,
BBICTPAaNBaTh API'yMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH

COOCTBEHHEIE pacCyXKaCHUs,

— BBIOMpATh crioco0 perieHust yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHus, BLIOUpaTh HanOoJee MOAXOASIINN C YIETOM CAaMOCTOSITEITLHO BBIJCIIEHHBIX

KPUTEPUEB).
ba3oBble ucciaenoBaTenbCKUe AEHCTBHUS:

— KCII0JIh30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;
dbopMyIupOBaTh BOMPOCHI, PUKCUPYIOLTUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHLHO
yCTaHABIMBATh UCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,

MHCHHUC,

— MMPOBOAUTD IO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECIIOKHBIN OKCIICPUMCHT,
HEOOJIBIIIOE HCCJIICAOBAHUC 110 YCTAHOBJICHUTIO 0COOEHHOCTENH MaTEMaTHUECKOTO O6’beKTa,

3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

— CaMOCTOATENbHO (HOPMYIUPOBATH 000OIIEHHS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHMUS, OIIEHUBATh JIOCTOBEPHOCTD MOJTYUYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U

0000I11IEeHHI;

— MMPOTHO3UPOBATH BO3BMOXKHOC Pa3BUTUC ITPOLIECCA, a TAKIKE BbIABUT'ATb IPCAIIOJIOKECHUS O

€ro pa3BUTHH B HOBBIX YCJIOBHUSX.
Pa6ota ¢ uadopmanueii:

— BBIABIIATH HCAOCTATOYHOCTE U HU30BITOYHOCTD I/IH(pOpMaI_[I/II/I, JaHHBbIX, HGO6XOJII/IMBIX JJIs

pCUICHUS 3a1a4u;

— BBI6I/IpaTB, AHAJIM3UPOBATL, CUCTCMATU3UPOBATE U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO

pa3INYHbIX BUIOB U q)OpM MpEACTABJICHUA,

— BbIOMpPATh (OpMY NpeACTaBICHUS HHPOPMALIMU U WILTIOCTPUPOBATH pelliaeMble 3a/1aun

CXeMaMH, AMarpaMMaMH, HHOU rpadukoi U MX KOMOMHALMSIMY;



— OLICHHUBATh HAAEKHOCTh HH(DOPMALIMU 1O KPUTEPUSIM, MTPEITI0KEHHBIM YUUTEIEM WU

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITEIILHO.

2) YHuBepcanbHbIe KOMMYHHUKATUBHBIC JCHCTBHS 00ECIIEYNBAIOT CHOPMUPOBAHHOCTH

COILIMAJIBHBIX HABBIKOB 06yqa}0m1/1xc;1.
OO0wenue:

— BOCIIpUHUMATL U q)OpMy.HI/IPOBaTB CYXKIACHUA B COOTBCTCTBHUHU C YCIIOBUAMHU U LECTIAMU
06H_I€HI/I$I; SICHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOXO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX
TEKCTaX, AaBaThb IMOSICHCHUA 110 X0y PCIICHUA 3a4a4d, KOMMEHTHUPOBATH HOJIy‘IGHHI:Iﬁ

pe3yibTar;

— B X0€ O6CY)KI[CHI/I$I 3a1aBaThb BOIIPOCHI 11O CYIICCTBY O6CY)KI[8.CMOI71 TCMBI, HpO6HeMLI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb NACHU, HALICJICHHBIC HA ITOUCK PCHICHUS,; COIIOCTABIIATH CBOU
CYXKACHUA C CYXKACHUAMHA APYIr'UX YUACTHHUKOB AUajIora, O6Hapy)KI/IBaTB pasiiniue U CXoaCTBO

MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

— NpEACTABIATH PE3YJIbTAThbl PCUHICHUA 3a1a4H, SKCIICPUMECHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATCIIBHO BLI6I/IpaTB (bOpMaT BBICTYIIJICHUS C y‘IéTOM 3aJlav IpE3CHTAllMU U

0COOEHHOCTEH ayIUTOPHH.
CoTpyaHHUECTBO:

— MOHUMATb U UCIIOJIb30BATh MMPCUMYIICCTBA KOMaHIHOH U HH,HI/IBHI[yaHBHOﬁ pa6OTBI npu

PEIICHHUN y‘I€6HBIX MaATCMAaTHYCCKUX 3a1a4,

— IIPUHUMATD L1€JIb COBMECTHOH J1eATeIbHOCTH, IIIAHWPOBATh OPraHU3allli0 COBMECTHOM
paboTHL, pacrpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yibTaT paboThl;

00001aTh MHEHUS HECKOJIBLKUX JTIOAEH;

— y4acTBOBAaTh B IPYNINOBLIX (hopMax padoThl (00Cyk1eHNsI, 0OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U JIp.); BBIIIOJHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATh CBOU JACUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl; OLIEHMBATh KAYeCTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPUSIM,

c(hopMyIHPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHS.

3) YHI/IBepC&]’ILHHC PErYJISITUBHLBIC JeHUCTBUSA o0ecneunBaroT (I)OpMPIpOBaHI/IC CMBICJIOBBIX

YCTAaHOBOK M JKM3HCHHBIX HABBIKOB JINYHOCTH.



Camoopranu3zanusi:

— CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PELIEHU 3aJauu (UM €ro 4acTh),
BBIOMPATH CIIOCO0 pemIeHHs ¢ YYETOM UMEIOIINX CS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,

apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C y4€TOM HOBOM HH(pOpPMAIIHH.
CaMOKOHTpOJIb:

— BJIAJICTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa M PE3yJIbTaTa PeIeHHs

MaTeMaTHYeCKOH 3aa4uHu;

— NPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 33]1a4l, BHOCUTb
KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX 00OCTOATENbCTB, HAWJIEHHBIX OLIMOOK,

BBIABJICHHBIX pr,[[HOCTGﬁ;

— OLCHUBATHL COOTBCTCTBUEC PE3YyJIbTaTa ACATCIbHOCTH IMOCTaBJICHHOM [CJIM U YCIIOBUSM,
OOBICHSTH IMPUYUHBI JOCTHKCHUSA W HC NOCTHIKCHUA LCIIU, HAXOAUTH OIHI/I6Ky, AaBaTb OLUCHKY

IPUOOPETEHHOMY OIIBITY.
IIpenmeTHble pe3yJibTaThl

[IpenmetHsbie pe3ynbTaThl oOcBoeHus [IpumepHoil paboyeil mporpaMMbl 0 MaTEMaTHKE
IIPEJICTaBJICHbI 10 ToJaM 00yUYEeHHs B CIEAYIOLIUX pa3/iesiax MporpaMmbl B paMKax OTJIEIbHBIX

KypcoB: B 5—6 kilaccax — Kypca «Marematuka», B 7—9 kiaccax — KypcoB
«Aunrebpay, «I'eomerpus», «BeposTHOCTb U CTATUCTUKAY.

Pa3zButne morudeckux HpeI[CTaBJ'ICHI/Iﬁ 1 HAaBBIKOB JIOTUYCCKOI'O MBIIIJICHUA
OCYHICCTBJIACTCA HAa HNPOTAKCHUHN BCCX JICT O6y‘IeHI/I${ B OCHOBHOM IIIKOJIE€ B paMKax BCEX
HAa3BaHHBIX KYPCOB. HpennonaraeTc;I, YTO BBIITYCKHUK OCHOBHOM IIKOJIbI CMOYKET CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BI)ICKaSI)IBaHI/II\/JI, pacrio3HaBaTb UCTHUHHBIC U JIOKHBIC
BBICKA3bIBAHUSA, IPUBOJUTH ITPUMEPBI U KOHTPIIPHUMEPHI, OBJIAACCT MMOHATHUAMU: OIIPEACTICHUC,
aKCruoma, TeopeMa, N10Ka3aTCJIIbCTBO — U HAYYHUTCA UCIIOJIb30BATh X MTPH BBIITOJIHCHUU y‘Ie6HBIX

U BHEY4EOHBIX 33j1au.
Padouyas nporpamma yueOHoro kypca «Marematuka». 5-6 kiaccol
enn usydyenusi yaeGHOro Kypca

HpI/IOpI/ITCTHBIMI/I OCIsIMHA 06yquI/IH MaTeMaTHKe B 5—6 Kiaccax SBIISIOTCS:



— npoJobKeHne (POPMUPOBAHMSI OCHOBHBIX MaTeMaTHUECKUX MOHATUH (YUCIIO,
BEJIMYMHA, TeOMEeTpUIecKas Gurypa), 00ecreuynBaomuX MPEEMCTBEHHOCTh U IIEPCIIEKTUBHOCTH

MaTEeMaTHYECKOTO 00Pa30BaHMs 00YUYArOIINXCS;

— pa3BUTHE UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,

IMO3HaBaTEIILHOM AKTUBHOCTH, UCCJICA0BATCIBCKUX YMCHPIP'I, HHTEPECAa K U3YUCHUIO MAaTCMATUKH,

— IIOABECACHUC 06yqa101u1/1xc;1 Ha JOCTYIIHOM AJII HUX YPOBHC K OCO3HAHUIO

B3aMMOCBA3UM MAaTEMATUKH U OKPYXKAIOIIETO MUPA;

— dbopMupoBanue HyHKIMOHATEHOM MaTeMaTH4YeCKOH I'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTH4YeCKHe OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYaLUAX, IPUMEHSITh
OCBOCHHBIC YMEHUS VISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH

MMOJIYYCHHBIC PE3YJIbTAThl U OUCHHUBATH NX HA COOTBETCTBUC HpaKTH‘{GCKOﬁ CUTyalluu.

OcCHOBHBIE JINHUU COJIEP)KaHUs Kypca MaTeMaTHKH B 5—6 Kiaccax — apudMerndeckas
Y reoMeTpuyecKas, KOTOpbIe pa3BUBAIOTCS MMAPAIIIEIBHO, KAXK/1asi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOH, OJHAKO, HE HE3aBUCUMO OJIHA OT JPYroM, a B TECHOM KOHTaKTe U
B3aMMOJICHCTBHH. TakKe B Kypce MPOUCXOANT 3HAKOMCTBO C 3JICMCHTAMHU aIreOphl U

OIMCaTEeNbHON CTATUCTUKHU.

N3yuenue apupmeTrueckoro MaTepraia HAaUMHAETCsl CO CUCTEMAaTU3alluU U Pa3BUTHS
3HAHUM O HATYPAJIBbHBIX YHCIIAX, TOJIYYEHHBIX B Ha4aIbHOM mKoie. [Ipu atom
COBEpPILIEHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETUUECKUX
3HAaHUH cOYeTaeTCsl C pa3BUTHEM BBIUMCIUTENIbHON KYJIBTYpHhl, B YACTHOCTH C O0YUEHHUEM
MIPOCTEUIINM NTPUEMaM ITPUKHUJIKU U OLIEHKH PE3yJIbTaTOB BEIYMCICHHUN. V3yueHne HaTypalbHbIX

YUCCIT IPOAOJIKACTCA B 6 KJ1acce 3HAKOMCTBOM C HAYaJIbHBIMH HOHSTUSIMHI TCOpHU ACITUMOCTH.

Jlpyroit KpyIHbIi 010K B coiep>KaHUU apupMeTHIecKoil TIMHUU — 3T0 ApoOu. Hauano
U3y4eHUs] OOBIKHOBEHHBIX U JAECATUYHBIX Apo0ei OTHECEHO K 5 Kiaccy. DTo NMepBbIi 3Tam B
OCBOCHMH Apo0eii, Korja NporucXoaAuT 3HAKOMCTBO C OCHOBHBIMU UAESIMH, IOHATUSIMU TEMBI.
[Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX PO0ei B MMOJTHOM 00BbEME MPEIIECTBYET H3yICHHUIO
JECSTUYHBIX APOOEi, 4TO 11e51eco00pa3HO C TOUKHU 3PEHMSI IOTUKU U3JI0KEHUS YUCIIOBON JIMHUH,
KOTJ1a MpaBuiia IeHCTBUN C NECITUYHBIMH JPOOSIMU MOXKHO 0OOOCHOBATH YXKe N3BECTHBIMU
ITOPUTMAMH BBITIOJIHEHUS IEUCTBUHM ¢ OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C
JECATUUHBIMH JIPOOSMU paCIIMPUT BO3MOKHOCTH ISl TOHUMaHUS 00yYaroIMMHCS
MPUKIIATHOTO IPUMEHEHHSI HOBOH 3alMCH MTPU U3YyUYEHUH JIPYTUX MIPEIMETOB U MPU

MPAKTUYICCKOM UCHOJIB30BAHUH. K6 KJ1acCy OTHECEH BTOpOI>'I OTall B U3y4YCHHUUN IlpO6CI>i, rac



MPOUCXOUT COBEPILICHCTBOBAHNE HaBBIKOB CPaBHEHUS U TPpeoOpazoBaHus Apobeid, 0OCBOeHNE
HOBBIX BBIYUCIIUTEIBHBIX aJITOPUTMOB, OTTAYUBAHUE TEXHUKH BBIYMCICHUH, B TOM YHCIIC
3HAUEHUH BBIPAKCHUI, COJIEPIKAIIMX U OOBIKHOBEHHEBIC, U ACCATUYHBIC APOOU, YCTAaHOBIICHUE
CBs3€M MeX Iy HUMH, pAaCCMOTpEeHHE MPUEMOB pellieHus 3a/1a4 Ha Apodu. B 5 kiacce

IMPOUCXOAUT 3HAKOMCTBO C ITIOHATHUEM IIPOLCHTA.

OCOOCHHOCTBIO N3YYEHUS TTOJIOKUTEILHBIX U OTPHUIIATEIIBHBIX YUCEI SBJISETCS TO, YTO
OHHU TAKXXC MOT'YT paCcCMAaTpUBATHCA B HCCKOJILKO 2TAaIllOB. B 6 xitacce B Hauaie HU3YYCHUS TCMbI
«llonoxurenbHbIC U OTPpULATCIIBHBIC YUCJIa» BBIACIACTCA MOATEMA ((HCJIBIC quciia», B paMKax
KOTOPOH 3HAKOMCTBO C OTPUIIATESILHBIMHU YUCIAMH U JCUCTBUSIMH C TIOJIOXKUTEIBHBIMUA U
OTPHIIATEIbHBIMU YHCIIAMHU TIPOMCXOIUT HA OCHOBE COACPIKATEIILHOTO MOIX0/1a. DTO O3BOJISET
Ha JOCTYITHOM YPOBHC HO3HAKOMHUTD YHAlIUXCA MMPAKTHICCKHU CO BCEMHU OCHOBHBIMU IMOHATHUAMUA
TEMBbI, B TOM YHCJIC U C IIpaBHUJIaMH 3HAKOB IIPU BBIIIOJIHCHUHA apI/I(l)MeTI/I‘-ICCKI/IX HCﬁCTBHﬁ.
W3ydeHne panoHaIbHBIX YHCET HA 3TOM HE 3aKOHYHUTCS, a OyJIeT MPOJODKEHO B Kypce
areOpbl, YTO CTAHET CIICAYIOIINM IIPOXO0JIOM BCEX MPUHIUITHAIBHBIX BOIIPOCOB, TEM CaMbIM
pasieneHue TPy, JHOCTeH 00JIerdacT BOCIPUATHE MaTepuralia, a pacipeieiiCHUe BO BpEMEHH

CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu 00yuyeHuM peleHnto TEKCTOBBIX 3ajad B 5S—6 KJlaccaxX UCIOJIb3YIOTCS
apu@mernyeckrue NpuéMsbl perieHus. TeKCcToBbIe 3a]aui, pelaeMble IpU 0TpadOTKe
BBIUNCJIUTEIBHBIX HaBBIKOB B 5—6 KJlaccax, pacCMaTpUBAOTCA 331a4M CIEAYIOLUINX BUOB!
3aJauu Ha JBM)KEHUE, Ha YacTH, Ha OKYIIKH, Ha pabOTy U MPOU3BOJUTEIBHOCTD, Ha MIPOLICHTHI,
Ha OTHOILIeHUs U nponopuuu. Kpome toro, odydaromuecs 3HaKOMATCA ¢ IpUEMaMu peLIeHUs
3a/1a4 nepedopoM BO3MOXKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ HHPOpMAaIeil, pecTaBIeHHON B

dbopMe TabIUI] UK AUATPAMM.

B paGoueii mporpamme npeaycMoTpeHo pOpMHUPOBAHUE MPOIEAEBTUYECKUX
anreOpanyecKkux npejacTaBieHnil. BykBa kak CHMBOJ HEKOTOPOT'O YHCIa B 3aBUCMOCTH OT
MaTeMaTUYeCKOTr0 KOHTEKCTa BBOJIUTCS IOCTENIEHHO. byKBEeHHas CUMBOJIMKA ITUPOKO
HCIIOJIb3YETCS MPEXk/Ie BCEro IS 3alUCH OOLIMX YTBEPKACHUN U MpeUIoKeHH, GopMy, B

YaCTHOCTHU JIA BBIYUCIICHUA I'COMCTPUUCCKHUX BCIIMINH, B KAYCCTBC «3aMCCTUTCIIA» YHCJIA.

B xypce «MaTtemaTukuy 5—6 KIacCOB MpeICTaBIICHA HATJISITHAS T€OMETPHS,
HaTpaBlIeHHAs Ha pa3BUTHE 0OPA3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOT'O BOOOPaKEHUS,
M300pa3UTeIbHBIX YMEHUN. DTO BaXXHBIN ATAll B U3YYCHUH T€OMETPUH, KOTOPBIN
OCYIIECTBIISIETCS Ha HAIJISIIHO-TIPAKTUYECKOM YPOBHE, ONUpPAeTCs Ha HarjasAHO-00pa3Hoe

MBIINIJICHUEC 06yqa10m1/1xcsf. bonpmas POJIb OTBOJUTCA HpaKTquCKOfI ACATCIIBHOCTH, OIBITY,



9KCHEPUMEHTY, MOJIeHpoBaHuI0. O0yuaroImuecs 3HaKOMATCS ¢ TEOMETPUUECKUMU (purypamu
Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHITNMH KOH(PHUTYpPAIHSIMHU, YIaTCsl H300paxaTb UX
Ha HEJIMHOBAaHHOM M KJeT4aToi OyMmare, pacCMaTpUBalOT UX IIpocTeiiine cBoiicTBa. B mpouecce
U3y4YeHUs HarJsAHON reOMeTpUy 3HaHUs, IOJIy4eHHbIE 00Y4aoIUMKCS B HA4aJIbHOM LIKOJIE,

CUCTEMAaTU3UPYIOTCS ¥ PACIIUPSIOTCS.
MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 5—O6 Kjlaccax U3y4yaeTcs HHTErPUPOBAaHHbIN NIpeIMeT
«Matemarukay, KOTOPbIi BKJIOYaeT apu(METHUECKUI MaTepral U HarJIAJHYI0 T€OMETPHIO, a
TaK)Ke IPONEAEBTUUECKNE CBEACHUSI U3 alnreOphbl, 2JIEMEHTHI JIOTMKU M Hayasla ONucaTeIbHOU

CTaTUCTHUKH.

VY4eOHbIii IJ1aH Ha U3yYeHHE MaTeMaTHKU B 5—06 KJlaccax OTBOAMT HE MeHee 5 yueOHbIX

4acoB B HEJEIIO B T€YEHUE KaXJI0ro rofa o0yueHus, Bcero He MeHee 340 yueOHBIX 4acoB.
Copaepxxanue yuyeOHOro Kypca (1o rogam o0y4eHus)
S knace
1.HarypanbHble uncia.

Hatypanbuslii pan. Jlecatuunas cucrema cuucienus. YucinoBbie 1 OyKBEHHBIE
BbIpaXKeHUs. S3bIk reomeTpruyeckux pucyHkoB. IIpsamas. Otpesok. JIyd. CpaBHEHHE OTPE3KOB.
Jlnnna otpeska. Jlomanas. KoopaunartHslii myd. OkpyriieHue HaTypajabHbIX yncen. [Ipukuaka
pe3yibpTara AeCcTBUA. BeIUMCIIeHNs ¢ MHOTO3HAYHBIMU YnciIaMu. [IpsamoyronsHuk. PaBHble
IPSAMOYTOJIBHUKH. [IpAMOYTOJIBHUKH, UMEIOIINE PaBHYIO IJI0Iaab. [IpaMoyroibsHuKy,
UMeroIue paBHbIN nepumerp. @opmyiibl. 3aKOHBI apuPMeTHUECKuX JecTBU. Y paBHEHUS.

VYupouenue BeipakeHud. MaremaTtnyeckuil A3blKk. MaremaTtudyeckass MOJENb.
2.0O0BbIKHOBEHHBIE APOOH.

Jenenue ¢ octatkoM. OOBIKHOBEHHBIE IpoOU. OTHICKaHUE YaCTH OT IIEJIOTO U IEJIOTO 10
ero yactu. OCHOBHOE CBOWCTBO poOu. [IpaBunbHbIe U HempaBUIbHBIEC Apodu. CMenIaHHbIe
yucna. OKpyKHOCTh M KpyT. Paguyc, nmamerp, Xxopaa, Ayra okpykHocTu. CI0KeHUE U
BBIYMTAHUE CMENIAHHBIX AP00ei. YMHOKEHUE U JeJICHHEe OOBIKHOBEHHOM IpoOu Ha

HaTypaJIbHOE YUCIIO.

3.'eomeTrpuueckue GUrypsl.



Onpenenenune yria. ['panyc, rpagycHas mepa yriaa. PazsepHyTbiid yroy. CpaBHEHHE
yIJIoB HanoxxeHueM. M3smepenue yrinos. buccekrpuca yria. Tpeyronpuuk. [nomans
TpeyroiabHuKa. CBOHCTBO yIIIOB TPEYroibHUKA. PaccTosiHue Mex Ty NByMsi ToukaMu. Macmta0.
Paccrostnue ot Touku 110 npsiMoi. [lepnienaukymnspueie npsMbie. CepeAMHHbBINA MEPICHANKYJIAP.

CBOWCTBO OMCCEKTPUCHI yTJa.
4.]JlecaTuuHble 1pooOH.

[TonsiTue necaTudHOM IpoOu. UTeHHEe 1 3aMKuCh NECATUYHBIX IpoOeiH. Y MHOXKEHUE U
neneHue aecatnanoit npoou Ha 10, 100, 1000 u 1.1. [lepeBox BeMUYMH B JpyTUe €MHULIBI
u3Mmepenus. CpaBHEHUE AeCATUYHBIX JApoOeit. CloKeHNe U BRIYUTAHUE JICCATUIHBIX IPOOEH.
YMHOKEHUE AeCATHYHBIX Ipobeit. CteneHs uncna. CpegHee apudmernyeckoe. Jlenenue
JIECATHUYHOM Ipo0u Ha HaTypanbHOe uncio. [lonstue mpouenTa. 3agauu Ha MPOLIEHTHI.

MuUKpOKaJIBKYISATOP.
5. 'eomeTpuueckue Tena.

[Tonstue Muororpannuka. ['panu u pedpa MHOrorpaHHuka. 3ajaya o mayke 1 Myxe.
IIpssmoyronbHbIi Mapaienenumneln. M3mepenus napauienenumnena. Pazseprka npsaMoyroibHOro
napautenenunena. O6beM NpsIMOyrosibHOTO napamienenunena. Popmyina oobema
IPSIMOYTOJIBHOTO Napajuienenunena. Ilponenesrrka NoHATUSA CEUEHUS B IPAMOYTOJIBHUKE C

IIOMOIIBIO 3a1a4.
6.BB€,I[€HI/IC B BEPOATHOCTD.

JlocToBepHbIe, HEBO3MOXKHBIE, CilydaiiHble coObITHs. KomOnnaTopHsle 3anaun. [lepebop

BO3MOYKHBIX BapUaHTOB. [[epeBO BO3MOKHBIX BApUAHTOB.
6 KJIacc
[TonoxuTenpHble U OTPUIIATENIbHBIEC YUCIA.

IToBopoT 1 neHTpasbHas cummeTpus. [1o0KUTENbHBIE U OTPULIATEIBLHBIE YHCTIA.
Koopaunarnas npsimas. [Ipotusononoxssie uncina. Moy uncia. CpaBHEHHE YUCEIL.
[TapamnenpHOCTB NPAMBIX. UMCIIOBBIE BBIPAXKEHUS, COACPKAIINE 3HAKH «T» H «-».
AnrebGpanueckasi cyMMa U ee cBoicTBa. [IpaBuiio BeIYMCIEHUS 3HAUEHUS alre0panyeckou
CYMMBI JIBYX uncell. PaccTosiHre MeXay TOUKaMy KOOpAUHATHOM NpsMoil. OceBas CHMMETPHS.
YuciioBble IPOMEKYTKHA. Y MHOXKEHUE U ICJICHUE MTOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.
Koopaunatsl. KoopannaTHas miiockocTb. Y MHOMKEHHUE U JieJIeHne OOBIKHOBEHHBIX IpOOeii.

[TpaBmiio yMHOXEHUS 11 KOMOMHATOPHBIX 3a/1a4.



[IpeobOpazoBanmne OYKBEHHBIX BHIPAKCHHH.

PackpeiTie cko0oK. YnpoleHue BelpakeHnid. Pemmenne ypasaenuii. Pemenue 3amaq Ha
cocTaBJieHUE ypaBHEHUH. Haxox1eHre 4acTu OT LEeNoro U 1eNI0ro no ero 4actu. OKpyKHOCTb.

Jmna okpyxHoctu. Kpyr. [Tnomane kpyra. [lap. Chepa.
JlenuMoCTh HaTypaJIbHBIX YHCEIL.

Henutenu u kpatuele. JlenuMocTs mpousBeaeHus. J{emMMOoCTs CyMMBI U Pa3HOCTH
yucen. [lpusnaku genumoctu Ha 2, 5, 10, 4 u 25. [lpusnaku genumoctu Ha 3 u 9. TIpocTsie
yucna. Pa3nokeHue uucia Ha mpocThie MHOXKUTENH. Hanbonbimmii o0mwmii nenurens. Bzanumao

IMPOCTBIC YUCJIA. HpI/I3HaKI/I JACJIUMOCTHU Ha IIPOU3BCACHUC. Haumensiiee 06].].[66 KpaTHOC.
Maremaruka BOKpYT Hac.

OtHomenue 1ByX uncen. Juarpammel. [IponopuuonansHocTh BenuurH. Pemenue 3a1au
¢ IoMoI1bto nponopuuid. Pasuslie 3agaun. IlepBoe 3HaKOMCTBO € IOHSITUEM BEPOSATHOCTH.

HepBoe 3HAKOMCTBO C [IOACYCTOM BEPOATHOCTHU.

HnaﬂnpyeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA paﬁoqeﬁ mporpaMmsl Kypca (l'lO

rogam o0y4yeHus)

OcBoenue yueOHOTO Kypca «Maremarrnka» B S—6 Kiaccax OCHOBHOM IIKOJIBI IOJKHO

obOecreunBaTh JOCTHIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:
5 kaacc
Yucina 1 BEIUMCIIEHUS

— [TonnMath U IPaBUIBLHO YHOTPEOIATH TEPMUHBIL, CBS3aHHBIE C HATYpaIbHBIMU

quciiaMu, OOBIKHOBEHHBIMH U ACCATUYHBIMHA ,[[p06}IMI/I.

— CpaBHI/IBaTB " yIIOpAJOYMBATh HATYPaJIbHBIC YHCJIa, CPABHUBATH B HpOCTGfIHIPIX

Cryvasx OOBIKHOBEHHBIC ,[[pOﬁI/I, JACCATHYHBIC ):[p06I/I.

— CoOTHOCUTH TOUKY Ha KOOPJAWHATHOM (YMCIOBOI) IPSMOI ¢ COOTBETCTBYIOLIUM

eil yncnoM u u300paxkaTh HaTypajIbHbIE YMCIa TOUKAMU Ha KOOPAWHATHOHN (YMCIOBOI) IPSAMOIA.

— BreimoaHaTh apI/I(l)MeTI/I‘-IeCKI/Ie JEHUCTBHS C HAaTypaJIbHBIMU YU CJIAMHU, C

OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHIIINX CITydasiX.

— BhINOAHATE TPOBEPKY, MPUKHUIKY Pe3yJIbTaTa BEIYUCICHHH.



— OKpyTasTh HATYpAJIbHBIE YHCIIA.
Pemennie TekCTOBBIX 33124

— PemraTte TekcTOBEIC 3aJa4du apI/I(l)MeTI/ILIeCKI/IM CII0co0OM U ¢ IIOMOIIIBIO

OpTraHrU30BaAHHOT'O KOHCYHOI'O Hepe6opa BCCX BO3MOIXXHBIX BAPHUAHTOB.

— PemnraTs 3aga4u, coacpKalune 3aBUCUMOCTH, CBA3BIBAIOINE BEIMUYUHBI: CKOPOCTD,

BpEM:, paCCTOAHUC, IICHA, KOJIMYCCTBO, CTOUMOCTD.

— Hcnonp30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOIUIIbI, 0003HAUYEHHUS TP PEILICHNUN

3aaad.

— ITonp30BaTHCS OCHOBHBIMU CANMHUIaMU U3MCPCHUSA: ICHBI, MACChI; PACCTOSHUA,

BPEMCHH, CKOPOCTH; BbIpaKaTb OAHU CAUHHUIBI BEJIMYUHBI YCPE3 APYTUC.

— W3Bnekath, aHATM3UPOBATh, OLICHUBATh HH(POPMAIIHIO, TIPEACTABICHHYIO B
Tabiuie, Ha cTOJA0YaTOM quarpaMme, HHTEPIPETUPOBATh IIPECTABICHHbIE JaHHbIE,

HUCIIOJIb30BAaTh JAHHBIC IIpKU PCHICHUUN 3aaa4.
Harnspgnas r COMCTPHUA

— ITonp30BaThCs reOMCTPUYCCKUMU ITOHATUAMU: TOUKA, IIPpAMad, OTPE30K, JIyY,

yTOJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

— [TpuBOANTE MpUMEPBI 00BEKTOB OKPYIKAIOIIET0 MUPA, UMEIOLIUX (GOpMYy

M3YUYEHHBIX TE€OMETPUUECKHUX (DUryp.

— Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKaMU: yToJl, BEPIINHA, CTOPOHA, TUArOHalIb; C OKPYKHOCTBIO: PaJNyC, TUaMETP,

LEHTP.

— N300paxaTh U3yuyeHHbIE T€OMETPUUYECKUE (PUTYPbl HA HETMHOBAHHOMN U

KJIeT4aToMn 6yMare C IIOMOIIBIO IUPKYJIA U JIMHEWKH.

— Haxoaute minHBI OTPE3KOB HCIIOCPCACTBCHHBIM U3MCPCHUCM C ITOMOIIBIO

HHHCﬁKH, CTPOUTH OTPC3KHU 3aJlaHHOM JJIMHBI; CTPOUTH OKPYKHOCTDH 3a/IaHHOTO paJuyca.

— Hcnons30BaTh CBOMCTBA CTOPOH H YTJIOB IMPAMOYTOJIbHUKA, KBaJApaTa JJId UX

MOCTPOCHUS, BEIYUCIICHUSA TNIOIIAAN U ICPUMCTpPaA.



— Bbruucnate nepumeTp U IIIomaab KBajapara, npsMoyrojibHuKa, Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHUCIIE (PUTYp, H300paKEHHBIX HA KIETYATOM

Oymare.

— ITonp30BaThCS OCHOBHBIMH MCTPUYCCKUMHU CAUHUIIAMU U3MCPCHUA NJINHBI,

IIom@anay, BbeIpaXaTb OAHHU €AWMHHUIIBI BEJIMYUHEBI UC€PE3 APYTrUc.

— Pacno3naBath napaaiiCICIuIICa, KY6, HCII0JIB30BaTh TCPMHUHOJIOTMIO: BEPIIWHA,

pedpo rpaHb, U3MEPEHHUs]; HAXOIUTh U3MEPEHHUSI MapalieNienuneaa, Kyoa.

— Beruuciaars 00néM K}’6a, napajiCiICutIicaa 1mo 3aiaHHbIM U3MEPCHUAM,

IMOJIB30BATLCA CAMHUIAMU U3MCPCHUA 00BEMa.

— Pemath HecnokHBIE 3a7a4M Ha HU3MCPCHUC I'COMCTPUYCCKHX BCIIMYUH B

HpaKTI/I‘IGCKI/IX CI/ITyaHI/IﬂX.
6 KJacc
Yucna U BEIYUCIECHUS

— 3HaTh ¥ ITOHUMATh TCPMHUHBI, CBA3AHHBIC C PA3JIMYHBIMU BUAAMHA YHUCCII U

croco0amMu UX 3aIuCH, EPEXOAUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aITUCH YHCTa K

JIPYTOM.

— CpaBHI/IBaTI) " ynmopsAa04rnBaTh LCJIbIC YHCIIa, OOLIKHOBEHHBIE U JACCATUYHBIC

I[pO6I/I, CpaBHHUBATL YK CJIa OJHOTO U Pa3HBIX 3HAKOB.

— BoInonHATh, coyeTast yCTHbIE M IMCbMEHHbIE IPUEMBI, apuMeTHIecKue
JIeMCTBUS C HATYpabHBIMU U LEJIBIMUA YHCIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSIMH,

MMOJIOKUTCJIIBHBIMHA U OTPULATCIIbHBIMA YUCIIAMU.

— BreraucnsaTs 3HaueHHUs YHCIIOBBIX BLIpa)I(eHPIfI, BBITIOJIHATE ITPUKHUAKY U OLICHKY
pe3yibTaTra BBILIHCJIeHHfI; BBITIOJIHATH npeo6pa3013aHH51 YHUCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBC

CBOMCTB apu(hMETHUECKUX JICHCTBHI.

— COOTHOCUTB TOUKY Ha KOOPJAMHATHOMN MPSIMON € COOTBETCTBYIOLIUM €1 YMCIIOM U

n300paxkaTh YUCJIa TOUKAMH Ha KOOPAMHATHOMN MPSAMOM, HaXOJUTh MOIYJIb YHCIA.

— COOTHOCHTH TOUYKH B pr[MOYFOJ'II:HOfI CUCTEMEC KOOpAWHAT C KOOpAWMHATaAMU ITOM

TOYKH.



— OKpyTJIATh MEJbIE YUCIia U ACCITHIHBIC APOOH, HAXOAUTH PUOTHMKEHUS YHCEIL.
UwucoBble U1 OYKBEHHBIE BBIPAYKECHUS

— Ilonnmats u yrIOTpe6J'IHTB TEPMHHBI, CBA3aHHBIC C 3allMChIO CTCIICHU YHUCJIa,
HaxXoIWuThb KBaJpaT u Ky6 YHuCJjia, BBIYUCIIATH 3HAYCHHA YK CIIOBBIX Bblpa)l(eHI/Ifl, COACPpIKaIINX

CTCIICHHU.

— ITonw3oBaThCs IMpU3HaKaMH1 JCIIMMOCTHU, PACKIaAbIBATh HATYPAJIbHbIC YUCJIa HA

MMPOCTHIC MHOXKHUTCIIN.
— ITonw3oBaThCs MaCH_ITa6OM, COCTAaBJIATH IMPOIMOPLUUH U OTHOLLICHUA.

— Hcnonb3oBarh OyKBBI 11 0003HAYCHUS YHCEIT TIPH 3alIMCA MaTEeMaTUYECKUX
BBIPQXXEHHH, COCTAaBIISATH OYKBEHHBIE BBIPAXKECHUS U (DOPMYIIbI, HAXOIUTh 3HAYCHUS OYKBEHHBIX

BBIPAXXEHH, OCYIIECTBIISISI HEOOXOIUMBIE MMOJACTAHOBKH U MTPE0Opa3OBaHUs.
— HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.
Pemennie TekCTOBBIX 33724
— PemaTh MHOTOIIIArOBBIC TEKCTOBBIC 3a/1a4H apU(PMETHICCKIM CITOCOOOM.

— Pemate 3ala4yM, CBA3aHHBIC C OTHOIICHUEM, ITPOTTOPIIHOHAIBHOCTBIO BEJIMYWH,

MNpOoNCHTaMH; pellaTh TPU OCHOBHBLIC 3a/1a4r HaA ,Z[pO6I/I U MMPOLCHTEI.

— Peniate 3ala4yy, COACPIKAIINEC 3aBUCUMOCTHU, CBA3bIBAIOINEC BEJIMUUHBI: CKOPOCTD,
BpEM:, paCCTOSAHUC, LICHA, KOJINYCCTBO, CTOUMOCTD, IIPOU3BOJUTCIIbBHOCTD, BPCMH, 00BéMa
pa6OTBI, HCIIOJIB3YyA apI/I(i)MeTI/ILIeCKI/Ie I[GI\/'ICTBI/IX, ONCHKY, IPUKHUAKY, IMOJIB30BAThCA CAMHULIAMHA

M3MEPEHUS] COOTBETCTBYIOIUX BETUUMH.
— CocraBnsiTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 3aJ]auu.

— W3Bnekats nHpOpMAIINIO, MPEACTABICHHYIO B TA0IHIIaX, HA JTUHEHHOM,
CTOJIOYATON UM KPYTOBOM AUArpaMMax, HHTEPIPETHPOBAThH IIPEICTABIICHHBIC JaHHBIC,

HCIIOJIB30BAaTh JAaHHBIC IIPU PCHICHUHA 3a1a4.

— [TpencraBisaTh MHGOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U cTON0YaTON

AuarpamMm.

Harnsagnas r COMCTPpUA



— [TpuBOANTE MpUMEPBI 00BEKTOB OKPYIKAIOLIET0 MUPA, UMEIOLIUX (GOpMY
U3yYEHHBIX TEOMETPHUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX U

CUMMETPHUYHBIX (puryp.

— N300paxaTh ¢ MOMOLIbIO IUPKYJIS, TUHEHKH, TPAHCIIOPTHUPA HA HEIMHOBAHHON U
KJIET4aTOM Oymare u3ydeHHbIe IJI0OCKHE reoMeTprueckue GUrypsl 1 KOHQUTYpaLuu,

CUMMETpPUYHbBIE (QUTYPBHI.

— [Tonb30BaThCsA TEOMETPUUECKUMU MOHITUSMU: PABEHCTBO (DUTYP, CUMMETPHSI;

HCII0JIB30BAaTh TCPMHUHOJIOTMIO, CBA3aHHYIO C CHMMeTpHeﬁZ OCh CUMMCTPHHU, ICHTP CUMMCTPHHU.

— HaxoauTth BEJIMYUHBI YITI0B U3MEPEHUEM C IIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 3aJaHHOM BEJIMYMHBI, [I0JIb30BATHCS IIPU PELICHUH 3a]1a4 I'PaJyCHOM MEpPOU yIJIOB;

pacro3HaBaTh Ha YepTekax OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIION YTJIbI.

— Brraucaars JJINHY HOMaHOﬁ, NEPUMETP MHOI'OYT'OJIbHUKA, ITOJIb30BATHCA

CAUHUIAMH U3MCPCHUS AJIMHBI, BBIPAXKATh OAHU €AUHHUILIBI U3MCPCHUA AJIMHBI UCPE3 APYTUC.

— Haxonuts, HCIONIB3ys YEPTEKHBIE UHCTPYMEHTHI, PACCTOSIHUSA: MEKY ABYMS

TOYKaMH, OT TOYKH JO HpHMOﬁ, MJINHY ITYTHU HA KBaﬂpaTHOﬁ CCTKC.

— Breraucnsars IJ1omaab (I)I/Il"yp, COCTAaBJICHHBIX U3 IIPAMOYT'OJIbHUKOB, UCIIOJIb30BATh
p836I/IeHI/IC Ha NpsAMOYTOJIbHUKH, Ha PABHBIC (1)I/IprBI, AOCTpanBaHUC N0 NPAMOYTOJIbHUKA,
MMOJIb30BAThHCS OCHOBHBIMU €AWHUIIAMU U3MCPCHUS TIIOIIAaAN,; BbIpAXXaTh OJJHU €AVMHHUIIbI

M3MEpEHUS IIIOIIA N Yepe3 ApyTrue.

— PacrioznaBath Ha MOJENAX M U300pAKEHUSAX MUPAMUY, KOHYC, IWIHUHJP,

UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPLIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.
— N300paxarh Ha KJIeT4aToil Oymare npsiMOYTOJIbHBIN Mapaienenumnes.

— Boruncnsate 00bEM NpIMOYToJIbHOTO Mapaienenumnesa, Kyoa, noib3oBarbes

OCHOBHBIMU CIUHUIIAMH U3MCPCHUA O6’béMa; BbI

— PemraTte HecIoXKHEIE 3aa4i Ha HaXOXJICHHUE TCOMETPUUCCKUX BCIINYMH B

MPAKTUYCCKUX CUTYALIUAX.



TemaTHYecKoe NJIAHHPOBAHHE Y4eOHOr0 MaTepHaJsia (1Mo roaamM o0yJeHus )

5 KkJjacce

Ne | HammenoBaHMe pa3aesioB U TeM nporpammsl | Koanvecrso Buabl nesiteibHOCTH Bunbi, ¢Gopmsl | DiaekTpoHHBIE
n/n 4yacoB KOHTPOJIs (undposbie)
o0pa3oBaTejibHbIE
pecypesnl
I'naBa 1. Hatypanbsnsie yncia (46 )
1. | HecsTuuHas cucTeMa CUHCICHHS. 3 Yurath, 3aMKUCHIBATh, CPABHUBATH HATYPAIbHBIC YHCIIA; VYernbrii onpoc, | http://school
npejaarath 1 00CyKaaTh nposepka goM. | collektion.edu/ru
CroCOO0BI YIIOPSIOYMBAHMUS YHUCEIT paboTHI, https://www.yaklass.ru/
JIMKTAHT, CaM.
pabora
2. | Yucnossie 1 OyKBEHHbIC BBIPAKCHHS 3 Hcnonb30Bath GYKBBI 15l 0003HAYCHUS YHCEI, [IPH 3aIICH VYernbrii onpoc, | http://school
MaTEeMaTHYECKUX YTBEPKICHUM, COCTABIATE OYKBEHHBIC mpoBepka oM. | collektion.edu/ru
BBIPKEHUS 110 YCIIOBHIO 3aa4H. paboThI https://www.yaklass.ru/
3. | SI3BIK reOMETPHYECKUX PUCYHKOB 1 Pacrno3HaBath Ha YepTexax, PUCYHKAX, OMUCHIBATH, VYerusrii onpoc, | http://school
HCIIOJIb3Ysl TEPMUHOJIOTHIO, ¥ U300paKaTh C MOMOIIBIO mpoBepka jom. | collektion.edu/ru
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K paboTsl https://www.yaklass.ru/
4. | Ipsimas. Otpesok. JIyu 2 Pacro3HaBaTh Ha 4epTexax, pUCyHKaX, OIHUCHIBATD, Ycrueiii onpoc, | http://school
HCIIONB3Ysl TEPMHUHOJIOTHIO, K H300PaXaTh C MOMOIIBIO nposepka gom. | collektion.edu/ru
4epTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIy4. pabotsr, cam. | https://www.yaklass.ru/
Pemrats TekcTOBBIE 3a/1a9K apU(METHIECKIM CIIOCOO0M, pabota
HCIIOJIF30BaTh 3aBUCHMOCTH MKy BETHIUHAMHE (CKOPOCTH,
BpEMsi, PACCTOSHHUE): aHATU3UPOBATh M OCMBICIIUBATD TEKCT
3a/1a4H, epeGopMyIHpPOBATh YCIOBHE, U3BJICKATh
HEoO0XO0/IMMBIC IaHHBIC, YCTAaHABIUBATH 3aBUCHMOCTH MEXIY
BEITMYMHAMHE, CTPOUTH JIOTHYECKYIO [ETIOYKY PACCYKACHHUIH
5. | CpaBuenue otpeskos. [IyimHa oTpe3ka 2 Pacrno3naBath Ha 4epTekax, pUCYHKaX, OMUCHIBATH, YcrHbIit onpoc, http://school

UCTIONB3YS! TEPMUHOJIOTHIO, M HU300pakaTh C MOMOIIBIO
YEepTEXKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, JIy4.
BbruncnaTh AMHBI OTPE3KOB

IPOBEPKaA JIOM.
paboThI

collektion.edu/ru

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

6. | Jlomanas PacrosHaBaTh Ha 4epTeXkax, PUCYHKAX, OMUCHIBATh, VCrHbli http://school
HCIIOJIB3Ys TEPMUHOJIOTHIO, ¥ H300pakaTh C MOMOLIBIO ompoc, collektion.edu/ru
4epTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyd, MPOBEPKaA JIOM. https://www.yaklass.ru/
JIOMaHyt0. BBIUHMCIIATE AJIHHBI OTPE3KOB, TOMaHbIX paGoThI

7. | KoopnuHaTHBIN JTyd N300paxaTh KOOPAMHATHBIN JIy4, OTMEYaTh YHCIa TOUKAMH YcrHblit onpoc, http://school
Ha KOOPIMHATHOM JIy4e, HaXOUTh KOOPAUHATHI TOUKH. OpOBEpKa JOM. collektion.edu/ru
Penrats TekcToBBIC 3aaun apUPMETHICCKIM CIIOCOOOM, paboTEHI, cam. https://www.yaklass.ru/
HCIIONTB30BaTh 3aBUCHMOCTH MEK/Ty BETMINHAMHE pabota
AHAM3UPOBATH U OCMBICIMBATH TEKCT 3a[a4H,
nepe@opMyIUpOBaTh YCIOBHE, N3BIIEKATh HEOOXOUMBIC
JIaHHbIE, YCTAHABIIMBATE 3aBUCHMOCTH MEXY BEJTHINHAMH,

CTPOWTH JIOTHYECKYIO [IETIOYKY PacCyKICHUM
KonTpomnbHast padota No 1 Kputndecku oneHUBaTh MOTYYSHHBIN pe3yibTar,

OCYIIECTBIISITH CAMOKOHTPOITb, TIPOBEPSIsSi OTBET Ha

COOTBETCTBHE YCIOBHIO, HAXOIUTD OIIHOKH.

8. | OkpyrieHue HATYPATBHBIX YHCEI Hcrons30BaTh MPAaBUIIO OKPYTIICHHUS HATYPAITBHBIX YHCE. YerHsli ompoc, http://school
Pemrath TEeKCTOBBIC 3a1a4u apH)METHISCKHM CIIOCOOOM, TpOBEpKa JIOM. collektion.edu/ru
HCIIOJIb30BaTh 3aBUCUMOCTH MEXy BETUUMHAMH (331441 HA paboTEL, caMm. https://www.yaklass.ru/
JIBIYKEHUE 10 PEKE) paboTa

9. | lpukumka pe3yabrara BBIMONHATE MPUKUIKY ¥ OLEHKY 3HAUECHHH YHCIOBBIX YeTHBIi ompoc, http://school
BBIPXKCHUH, TIPeIaraTh U MPUMEHSTh MPUEMBI TPOBEPKH MPOBEPKa JI0M. collektion.edu/ru
BBIYUCIICHHIA. paboThI https://www.yaklass.ru/

10. | BbruuciieHus: ¢ MHOTO3HAYHBIMH YHCITAMU. BrimonusaTe apudmMeTndeckue AeUCTBUS C HATYPAITbHBIMH YcerHsiit onpoc, http://school
YHCJIAMHM, BBIYUCIIATD 3HAYEHUS YUCIOBBIX BBIPAXKEHUH CO MPOBEPKA JIOM. collektion.edu/ru
ckobkamu u 6e3 cko0ok. Kpurnuecku oneHUBaTh paboThI, caMm. https://www.yaklass.ru/
TIOJTyYEHHBIN Pe3yIbTaT, OCYIIECTBIATH CAMOKOHTPOJID, paboTta
TIPOBEPSISt OTBET HA COOTBETCTBHUE YCIOBHIO, HAXOINUTD
OIuOKH

KonTponbHast padota Ne 2 Kpurnuecku onieHHMBaTh MOJYYEHHBIN pe3yJbTaT,
OCYIIECTBIISITh CAMOKOHTPOITh, TIPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOUTH ONTHOKH.
11. | IIpsiMOyroJIBHUK BbIUMCIsTE IEPUMETPBI, IUIOMIAAN TPSIMOYTOJIEHUKOB, YcrHblit onpoc, http://school

pacro3HaBaTh paBHbIE (UTYPHI

HpOBEpKa JI0M.
paboThI, cam.
pabora

collektion.edu/ru
https://www.yaklass.ru/
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https://www.yaklass.ru/

12. | ®opmyisl. Hcnonp30BaTh OYKBBL Ik 0003HAYEHHS YUCEN, IPH 3AIMCH YcrHblii ompoc, http://school
MaTEMAaTUYECKMX YTBEPKICHHM, COCTABIIATH OYKBEHHBIE [IPOBEPKA TIOM. collektion.edu/ru
BBIP@XKEHUS 110 YCIIOBHIO 3a1aur, COCTaBIATH (HOPMYJIBL, paboTEI, caM. https://www.yaklass.ru/
BBIPKAFOIINE 3aBHCHMOCTH MEXKIY BEIMUHHAMHU: CKOPOCTh, pabota
BPEMsI, PACCTOSHUE; [ICHA, KOJIMIECTBO, CTOMMOCTH;
MPOU3BOAUTENLHOCTD, BPEMs, 00BEM pabOTHI; BEIIOIHATH
BBIYMCIIEHHS 110 3TUM (POPMYJIaM.
13. | 3akoHBI apUPMETHUCCKUX ICHCTBHI Hcnonp30BaTh OYKBBI Ik 0003HAYEHHS YUCEN, IPH 3aIMCH VYcrHblii ompoc, http://school
MaTEMAaTUYECKUX YTBEPKICHHMH, COCTABIIATH OYKBEHHBIE [IPOBEPKA TOM. collektion.edu/ru
BBIP@XKEHUS 110 YCJIOBHIO 3a/1a4H, UCIIOJIB30BaTh [IPU paboTEI, caM. https://www.yaklass.ru/
BBIYHCIIEHHUSAX TIEPEMECTUTENHHOE U COUETATEILHOE CBOMCTBA paboTta
CITOXKEHHS ¥ YMHOXEHHS, PacIIpeIeUTELHOE CBOMCTBO
YMHOKEHUS; POPMYIIUPOBATEH ¥ TIPUMEHSATH TIPaBHIA
peoOpa30BaHus YUCIOBBIX BRIPAKCHHI HA OCHOBE CBOICTB
apu(METHYCCKUX JCHCTBHL.
14. | YpaBuenus HaxoauTs HEeM3BECTHBIE KOMIIOHCHTHI apH()METHUECKUX VYcrHbIit onpoc, http://school
JICUCTBHI, OCYIIECTBIISATH CAMOKOHTPOJIb MPOBEPKaA JIOM. collektion.edu/ru
pabdoThI https://www.yaklass.ru/
15. | Yoporenne BoIpaxeHui (hopMyIMPOBATh M IPUMEHSATH MPaBHIIA IPEOOPA30BAHHSI YerHsli ompoc, http://school
YHCIOBBIX M OYKBEHHBIX BHIPAKCHHI Ha OCHOBE CBOMCTB TPOBEPKA JIOM. collektion.edu/ru
apu(pMeTHYECKUX AEHCTBUI paboTEL, caMm. https://www.yaklass.ru/
pabota
16. | MaTemaTu4ecKuii A3bIK CocraBiisiTh OYKBEHHBIE M YHUCIIOBBIE BRIPAXKEHHSI 10 YCIIOBUIO | Y CTHBIM OIpPOC, http://school
3aj1a4H, YATATh YUCIIOBBIC  OYKBEHHBIC BBIPAKEHHUS TpOBEPKaA JIOM. collektion.edu/ru
paboTsI https://www.yaklass.ru/
17. | Matemarndeckast MOJIENb CocTaBisaTh OYKBEHHBIE W YHCIIOBBIE BHIPAXKEHHS 110 YCIOBHIO | Y CTHBIH ompoc, http://school

3aJla4yM, YUTaTh YUCJIOBBIC 1 6yKB€HHLIe BbIPpAXKCHUA

MPOBEPKa JIOM.
paboThI

collektion.edu/ru
https://www.yaklass.ru/

Kontponsnas padora Ne 3

Kputnuecku oneHuBaTh OIY4YEHHbIN pe3yibTar,
OCYILECTBJIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE yCIOBHIO, HAXOUThH OLTHOKH.

I'naBa 2 O0bikHOBeHHbIE Apo0u (35 1)

18.

Jenenue ¢ ocraTkom

HaxoJUTbhb OCTATKH OT ACJICHUS U HCIIOJHOE YaCTHOE,
HCCIICA0BATh YHUCJIIOBBIC 3aKOHOMEPHOCTH, BbIIBUT'aTh U

VYceTHslii onpoc,
MIPOBEPKaA JJOM.

http://school
collektion.edu/ru




000CHOBBIBAThH THITOTE3BI, (HOPMYITHPOBATH 000OIIECHUS U

paboTHI, cam.

https://www.yaklass.ru/

BBIBOJIBI TI0 Pe3yIbTaTaM MPOBEAEHHOTO MCCIIeIOBAHHS pabota
19. | OGBIKHOBEHHBIE IPOOH YuTaTh U 3aMKCHIBATH, CPABHUBATH OOBIKHOBCHHBIC JIPOOH, YcTHEIi ompoc, http://school
npeiarath, 000CHOBBIBATh U 0OCYKIATH CIIOCOOBI OpOBEpKa JOM. collektion.edu/ru
yrnopsiiounBanus 1podeit. M300paxaTs 0OOBIKHOBEHHBIC APOOH | paboThI, caM. https://iwww.yaklass.ru/
TOYKaMH Ha KOOPIMHATHOM JIyde; MCIIOIb30BaTh pabota
KOOPJIUHATHBIN JTyd JUII CPAaBHEHUS IPOOEH.
20. | OTbICKAaHUE YACTH OT LEJIOr0 U 1IEJIOTrO Pemathk TekcTOBBIC 3a1a4H, COAEpIKALIME APOOHBIE NaHHBIE, U | Y CTHBIH ompoc, http://school
[0 €T'0 YaCTH 3a71a4M Ha HAXOXJCHUE YaCTH [[EJIOT0 U IIEJI0TO MO €r0 YacTh; | MPOBEpPKa JOM. collektion.edu/ru
BBISBJIATH X CXOJICTBA M PA3THUHS. paboTEL, caMm. https://www.yaklass.ru/
pabora
21. | OcHOBHOE CBOMCTBO APOOH DOpMyITHPOBaTH, 3aIIUCHIBATH C IIOMOIIBI0 OYKB OCHOBHOE VYcrHbIi onpoc, http://school
CBOMCTBO OOBIKHOBEHHOM IPOOH; UCIIOJIb30BaTh OCHOBHOE MIPOBEPKaA JIOM. collektion.edu/ru
CBOMCTBO ApOOH IS COKpAIIEHHUS Ipo0ei H IPUBEACHHS paboThI, cam. https://www.yaklass.ru/
JIpodu K HOBOMY 3HAMEHATEIO. pabota
22. | TIpaBUJIbHBIE ¥ HENPABUIIBHEIE APOOH. IIpenacraBasTh CMEMAHHYIO IpO0b B BUIE HEIPABUILHON 1 VYcrHbIi ompoc, http://school
CMelIaHuLIe YHCIa BBIJICJIATH IIEIYIO YaCTh YHCIIA U3 HEPaBUIBHOM IpOOH. IIPOBEPKaA JIOM. collektion.edu/ru
YuTaTh U 3aIKMCHIBATh, CPABHHUBATh OOBIKHOBCHHBIE IPOOH, paboThI, cam. https://www.yaklass.ru/
mpeJarath, 00OCHOBBIBATh H 00CYKIATh CIIOCOOBI pabota
YIOPSIIOUNBAHUS IPpOOEH.
23. | OKpPY>KHOCTb U KPYT Pacrno3HaBath Ha YepTexax, PUCYHKAX, OMUCHIBATH, [MpakTryeckas http://school
HCTIONB3Ysl TEPMHUHOJIOTHIO, U H300paKaTh C MOMOIIBIO pabora, collektion.edu/ru
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, mpoBepka fom. | https://www.yaklass.ru/
OKPY’KHOCTB. PacrosHaBars, IPHUBOIUTE IPUMEPE 0OBEKTOB paboTHI,

pearsHOTO MHpa, UMEIOIUX (OpMy U3yUeHHBIX QUTYp,
OIICHUBATh WX JHHEHHBIC pa3Mepbl. OTKIAABIBATE UPKYIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTB 3aJJaHHOTO pajiyca.
H3z00pakaTh KOHPUTYpaIK TEOMETPHUYSCKIX (PUTYD H3
OTpPE3KOB, OKPYKHOCTEH, X YacTell Ha HEIMHOBAHHOU U
KJIeT4aToi Oymare; mpejiaraTh, OMMCHIBATh U 00CYKIaTh
CHOCOOBI, aITOPUTMBI IIOCTPOCHUS.

YCTHBIH OIpOC

KonTponbhas padora Ne 4

Kpurnueckn onieHUBaTh IOJIyYeHHBIH pe3yIIbTar,
OCYILECTBIISATh CAMOKOHTPOJIb, IPOBEPSISl OTBET HA
COOTBETCTBHE YCJIIOBHIO, HAXOJIUTh OIINOKH.




24,

CJ10’K€HUE U BbIYUTAHUE OOBIKHOBEHHDI]
npobei

BrmonaaTe apudmernaeckne JeWCTBUS ¢ OOBIKHOBEHHBIMH
JIPOOSMU; TIPUMEHSATH CBOMCTBA apU(METHICCKIX ACHCTBHI
JUTS PalliOHAIA3aNH BEIYACICHUI.

VYcrHeli onpoc,
TIPOBEPKA JIOM.
paboTHI, cam.
pabota

http://school
collektion.edu/ru
https://www.yaklass.ru/

25.

CrnoxeHne U BEIYNTAaHUE CMEIIaHHBIX
YUCCII

BeimonssAThs apupmMeTnueckue AeHCTBUS ¢ OOBIKHOBEHHBIMU
JpoOsIMU; IPUMEHSTH CBOMCTBA apu(pMETHUECKUX NeHCTBUI
JUIA pallMOHANM3aLUU BEIYUCIICHUI.

VYerHblii onpoc,
HpOBEpKa J0M.
paboThl, caMm.
pabota

http://school
collektion.edu/ru
https://www.yaklass.ru/

26.

VYMHOXKEHUE U JCIICHUC OOBIKHOBEHHOM
I[pO6I/I Ha HaTypaJIbHOC YUCIIO

BrImonHATE apudmeTniecKkue AeHCTBHS ¢ OOBIKHOBCHHBIMU
JpOoOsIMU; IPUMEHSTH CBOMCTBA apu(METHUECKUX NeHCTBUI
JU7ISL palliOHAJIM3alMu BhIYMCIICHUH. Pemarh TekcToBbIe
3a/1aud, COJIepIKaIlue IPOOHbIC TaHHBIC.

VYerHblii onpoc,
TpOBEpKa JIOM.
paboThI, cam.
pabora

http://school
collektion.edu/ru
https://www.yaklass.ru/

KonTponbnas padora Ne 5

Kputrndecku onieHUBaTh MOMYUYCHHBINH PE3YIIbTaT,
OCYIIECTBIISITH CAMOKOHTPOITB, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOIUTH OITHOKH.

I'naga 3. I'eomeTpuyeckne purypsi (23 u)

27

Omnpenenenue yria. Pa3BepHyThIi yron

PacrniozHaBaTh Ha uepTexKax, pUCyHKaxX, OIHUCHIBATH,
UCTIONIBb3YSl TEPMUHOJIOTHIO, U N300pakaTh C IOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE3OK, JIyd,
yrou1. PacriosHaBate, IPpUBOJUTH IPUMEPHI 00BEKTOB
peasbHOro MUpa, UMerLIHUX (HopMy H3yUeHHBIX (QuUryp,
OLICHMBATh MX JIMHEHHbIE pa3Mephl. PemaTs TeKCTOBBIE 3a1a4H
apu(OMETHISCKUM U areOpandeckuM CIioco0aMmHu,
aHAJIM3MPOBATh U OCMBICIMBATH TEKCT 331a4H,
nepeopMyIMpOBaTh YCIOBHE, U3BJIEKAaTh HEOOXOANMBIE
JIaHHBIC, YCTaHABJINBATh 3aBHCUMOCTH MEX/y BEITMIMHAMH,
CTPOUTB JIOTHUECKYIO LIETIOUKY PacCyXICHUH.
MopenupoBaTth X0 PeLIeHNs 3aa4H ¢ IOMOIIBIO PUCYHKA,
cxeMbl, Tabmuiel. [IpuBoauTh, pa3dupaTh, OIIEHUBATH
pa3UYHbIE PEIICHNS, 3aIICH PEIICHNI TeKCTOBBIX 3a1a4.

VYerHbll onpoc,
IPOBEPKA J0M.
paboTs!

http://school
collektion.edu/ru
https://www.yaklass.ru

28

CpaBHEHHE YTII0B HAJIOKEHUEM

CpaBHI/IBaTL YTJIbl HAJIOKEHUEM

VYerHbli onpoc,
MPOBEPKA JIOM.
paboThI

29

I/I3MCpCHI/IC YTJIOB.

Hcnonp30BaTh TPAaHCIIOPTUP KAK UHCTPYMEHT U1l IOCTPOEHUS
1 U3MEPEHMSI: U3MEPATD JUIMHY BEIUUYUHY yTia; CTPOUTH yIoJl,

IIpakTuueckas
paboTa, yCTHBIHA

http://school
collektion.edu/ru




3aJaHHON BeIMYMHBL. Pacro3HaBaTh U M300paXkaTh Ha orpoc, https://www.yaklass.ru
HETMHOBAaHHOW M KJIETYATOH Oymare mpsiMoi, OCTPBIN, TyHOH, | TpoBepKa JOM.
Pas3BEPHYTHIN YTIIBI, CPABHUBATH YTJIBL. paboTHL,
30 | Buccekrpuca yria Vcnonp30BaTh TPAHCIIOPTHP KAaK HHCTPYMEHT JIJIS IIOCTPOCHUS | Y CTHBIH OTPOC, http://school
Y U3MEPEHHS: U3MEPATH JUIMHY BEJMYHHY YIJIa; CTPOUTH Yroj, | MpOBEpKa JOM. collektion.edu/ru
3a7laHHOI BennunHbl. Pacro3HaBaTh, IPUBOIUTH PHUMEPEI paboThl, https://www.yaklass.ru
00BEKTOB PeaJbHOr0 MUPA, UMEIOIINX HOPMY HU3YUCHHBIX
(buryp, OleHNBATH UX JTMHEHHBIC pa3Mephl. PeriaTs TEeKCTOBbIC
3a1a9u apu(PMETHICCKUM 1 aNTreOpandecKuM CIioco0amH,
AHAM3UPOBATH W OCMBICIMBATH TEKCT 3a[a4H,
nepeOopMyITUPOBATh YCIOBHE, H3BJICKATH HEOOXOIMUMBIE
JIaHHbIE, YCTAHABIIMBATE 3aBUCHMOCTH MEXY BEJTHINHAMH,
CTPOHTH JIOTHYECKYIO LIETIOYKY PACCyKACHUH.
MomenupoBaTh X0/ PEIICHHUS 3a7a4H C TOMOIIIBIO PHCYHKA,
cxeMbl, TabnuIel. [IpuBoauTS, pa3dupaTh, OLIEHUBATD
PasIUYHbBIC PEIICHUS, 3aTICH PEIICHU I TEKCTOBBIX 3a/1a4.
31 | TpeyrojabpHUK [IprBOAUTH HIPUMEpPEI 0OBEKTOB PEANBHOTO MHpa, IMEIONUX | YCTHBIH ompoc, http://school
(hopMy TpeyrojabHHKa, OLEHUBATh UX JIMHCHHBIC pa3MephI. IIPOBEPKaA JIOM. collektion.edu/ru
BoruncisaTe IepUMeTp TpeyroibHuKa. VccienoBaTs cBoicTBa paboThI, cam. https://www.yaklass.ru
TPEYTOJbHUKA IyTEM HAOIIOCHHS, H3MEPEHNS, paboTta
MoenupoBanust. 1306pakats OCTpOyToibHbIE,
TPSIMOYTOJIbHBIE M TYIOYTOJIbHBIC TPEYTOJIbHUKU. Perrath
TEKCTOBBIC 3a/1a4 apU(PMETHUSCKUM U alIreOpanyecKuM
croco0ami, aHaJTM3UPOBATh M OCMBICITHBATH TEKCT 3a/1a4H,
nepehopMyIIMPOBaTh YCIOBHE, U3BICKATH HEOOXOIMMBIC
JIaHHbIE, YCTAHABIIMBATEH 3aBUCHMOCTH MEXY BEJTHUNHAMH,
CTPOUTH JIOTHYECKYIO LETIOUKY PacCy K ISHHH.
MoempoBaTh X0/1 pEIIeHHs 3aJa491 ¢ TIOMOIIBIO PHCYHKA,
cXeMbl, Tabuisl. [IpUBOTUTE, pa3Ooupars, OlCHHBATH
pasIMYHBIE PENICHUs, 3aTICH PEIICHNH TEKCTOBBIX 3a/1ad.
32 | Tmomaab TPEyroJbHUKA. BbIUMCIIATD IUIOIIA/b TPEYTONbHUKA VcerHslit onpoc, http://school
TPOBEPKA JIOM. collektion.edu/ru
paboThl, https://www.yaklass.ru
MpPaKTHYECKAs
pabora
33 HccenoBaTh CBOMCTBA TPEYTOJIbHUKA IIyTEM HAOIIOACHNUS, YcTHbIi ompoc, http://school

CBOJCTBO yITIOB TPEYTOJIbHUKA

U3MepeHusi, MmojenupoBanus. Mcroiap30BaTh JIMHEUKY U
TPAHCIIOPTUP KaK UHCTPYMEHTHI JIJISl TOCTPOEHUS U
U3MEPEHUS: UBMEPSTH IJIMHY OTpE3Ka, BETUUUHY YIJIa;

MPOBEPKa J0M.
paboThI

collektion.edu/ru
https://www.yaklass.ru




CTPOUTH OTPE30K 3aJaHHOU IIIMHBI, YTOJI, 3aJaHHOMN
BEJIMYHMHEI, OTKJIABIBATh IUPKYJIEM PABHEIC OTPE3KU

34 | PaccrostHEe MEKIY JABYMS TOUKAMH. HaxomuTh paccTrosiHue MKy IByMsI TOUKAMH JUTHHY ITyTH Ha | YCTHBIH OTPOC, http://school
Macrira6. KBAQJIPATHOM CETKE, B TOM YHCIIC UCTIONB3YS IH(PPOBbIE OpOBEpKa JOM. collektion.edu/ru
pecypebl. MHTEeprnpeTrpoBaTh MacIiTad Kak OTHOIIICHHE paboThI https://www.yaklass.ru
BEJIMYHMH, HAXOIWUTh MacIuTad IaHa, KapThl U BBIYHCIATH
PAacCTOSIHMUS, HCIIOIB3Ys MacIuTa.
35 | PaccTostHHE OT TOYKH JI0 TPSIMOIA. Haxoauth paccTosiHie MEXIy IByMsl TOUKAMH, OT TOUYKH 10 YcrHblit onpoc, http://school
TlepreHMKYISPHBIE IPSAMbBIE OPSIMOM, JUTHMHY ITyTH Ha KBaIPATHOMN CETKE, B TOM YHCIIC OpOBEpKa JOM. collektion.edu/ru
HCTIONB3Ys IIU(PPOBBIC PeCypChl. PemraTh TEKCTOBbIC 381241 paboThI https://www.yaklass.ru
apu(METHYCCKUM U alIreOpanvecKuM Crocooamu,
AHAM3UPOBATH M OCMBICIUBATH TEKCT 33/1a4H,
nepedopMyITUpOBATh YCIOBUE, H3BICKATh HEOOXOAUMBIC
JaHHBIC, YCTaHABIMBATH 3aBHCHMOCTH MEKIY BEIHUHHAMY,
CTPOUTBH JIOTHYECKYIO LEMOYKY PACCy KICHHI.

36 | Cepenunnslii [lepreHaukysp. HccnenoBaTh cBOHCTBA CEpeJUHHOTO NEPIEHAUKYIIApa MyTéM | Y CTHBIH ompoc, http://school
HaOJII0IeHUs], U3MEPEHUs. PelaTh TEKCTOBBIE 3a1aUH POBEPKA JIOM. collektion.edu/ru
apuPMETHUCCKUM | alreOpanyecKuM Criocobamu, paboThI https://www.yaklass.ru
AHAM3UPOBATH M OCMBICIUBATH TEKCT 33/1aUH,
nepehopMyIIMPOBaTh YCIOBHE, H3BICKATH HEOOXOIMMBIC
JaHHBIC, YCTaHABIMBATH 3aBHCHMOCTH MKy BEIHUHHAMY,

CTPOUTH JIOTHYECKYIO HEMOYKY PACCy KICHHIA.
37 | CBOWCTBO OMCCEKTPHUCHI yIIa. HccnenoBaTh CBOHCTBA GUCCEKTPUCHI yIila IMyTEM VcrHslit onpoc, http://school

HAOJIIOICHUS], U3MEPEHUs. Pemarh TeKCTOBbIC 3a1a4H
apu(METHYSCKUM U alIreOpanvecKuM Crocooamu,
AHAJIU3UPOBATh U OCMBICIIUBATH TEKCT 3ada4H,
nepedopMyJIMpOBaTh YCIIOBUE, U3BJIEKATh HEOOXOAUMbIE
JIAaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTU MEX/Y BETHUHHAMH,
CTPOUTD JIOTHUECKYIO LIETIOUKY PACCYkKICHHU.

IPOBEPKA JIOM.
paboTsI

collektion.edu/ru
https://www.yaklass.ru

Konrpomnsnas padora 6

Kpurnuecku olieHHBaATh MOTYyUYEHHBIHN pe3yJibTar,
OCYIIIECTBJIATh CAMOKOHTPOJIb, IPOBEPAS OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIIMOKH.

I'naBa 4. JlecsiTnunblie Apodu (41 4.)

38

[TonsiTre necsaTUUHOM nMpodu. UteHue u
3aMKCh JACCSITHIHBIX IPOOCH.

[IpencTaBnsaTh AECATUIHYIO IPOOH B BUIe OOBIKHOBEHHOM,
YHUTATh U 3aITUCHIBATh JCCATUYHEIC POOH, MPeIarars,

YeTHbl onpoc,
IIPOBEPKA JOM.

http://school
collektion.edu/ru




000CHOBBIBATh M O0CYKAATH CITOCOOBI YIIOPSTOTHBAHHS

paboTHI, caMm.

https://www.yaklass.ru

JIECSITHIHBIX IPOOCH. pabota
39 | VYMHOXKEHHUE U ACICHUE AECATUYHON BrImonHATE apudMeTHIecKue ASHCTBHS C NICCATHIHBIMHU YcTHeI# ompoc, http://school
apo6u Ha 10, 100, 1000 u T. 1. IpodsMu; BBITIOMHATE MPHKH/KY H OLCHKY PesyibTata OpOBEpKa JOM. collektion.edu/ru
BBIYHCICHUI padoThI https://www.yaklass.ru
40 | TlepeBoj BEJIUYUH U3 OJHHUX €IUHMI BhInonHaTs apudMeTHUECKHe AEHCTBUS C AECATUYHBIMU VYcrHbli ompoc, http://school
M3MEPEHNs B APYTHE JPOOIMH; BBITIONHATE MPHKH/IKY M OUCHKY PE3yIIbTaTa [IPOBEPKA TOM. collektion.edu/ru
BBIYUCIICHUHA paboTEHI, cam. https://www.yaklass.ru
pabora
41 | CpaBHeHHE IECITUYHBIX qpoOei [IpencraBnaTh necATHYHYO IpoOb B BUAEC OOBIKHOBEHHOM, VYcrHbIi ompoc, http://school
YUTATh ¥ 3alIMCHIBATh, CPDABHUBATH JCCATHUHBIE ApOOH, MIPOBEPKaA JIOM. collektion.edu/ru
IpeIarath, 0OOCHOBBIBATE M 00CYKIaTh CIIOCOOBI paboThI, cam. https://www.yaklass.ru
YIOPSIAOUNUBAHUSA TECATHIHBIX ApOGEi; MPUMEHSTE IPABHUIIO paboTta
OKPYTJICHUS JECATHUHBIX IPOOEH.
42 | Cno)xeHue U BBIYUTAHUE IECITUYHBIX BbImoHATE apu)MeTHUECKHE AEHCTBUS C AECITUIHBIMH YcrHbIi ompoc, http://school
npobeit JPOOSMU; BBITIONHATS IPUKUIKY U OLICHKY pe3yIbTaTa IPOBEPKA JIOM. collektion.edu/ru
BBIYUCIICHHIA. IIpOBOAMTE MCCIIEIOBAHUSA CBOMCTB NCCATUYHBIX | pabOThI, caMm. https://www.yaklass.ru
Jpo0eii, OTMpasich Ha YUCIIOBBIE SKCIIEPHMEHTHI (B TOM YHCIIE paboTta
C MTOMOIIBI0 KOMIIBIOTEPA), BHIIBUIATh TUIIOTE3BI M TIPUBOUTH
X 000CHOBaHUSI.
KOHTpOJILHa}I pa60Ta No7 KpuTtndecku oneHUBaTh MOTYYSHHBIN pe3yibTar,
OCYIIECTBIISITh CAMOKOHTPOITb, TIPOBEPSISi OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOIUTD OIIHOKH.
43 | YMHOXEHUE NECITUIHBIX npobeit BrImonHATE apupMeTHIecKue IeHCTBUS C AeCATHIHBIMA YerHbiit onpoc, http://school
JpOOSIMHU; BBITIOIHATH TIPUKUIKY U OIIEHKY pe3ybTara TPOBEPKA JIOM. collektion.edu/ru
BBIYKCIIEHHH. paboTEL, caMm. https://www.yaklass.ru
pabora
44 | Cremnennb 4ucia 3anuchIBaTh MPOU3BEICHHE B BUJIC CTCIICHH, YATATh CTETICHU, | YCTHBIH OIPOC, http://school
UCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHKE, ITOKA3aTEeb), MIPOBEPKA JIOM. collektion.edu/ru
BBIYMCIIATH 3HAYEHUS CTeNeHeil. Beraucsats: nepumerp paboTsl https://www.yaklass.ru
MPSMOYTOIBHHUKA, KBAIPATA; IUIOMIA (b IPSIMOYTOJIbHUKA,
KBaJpara.
45 BeimonHATe apudmMeTnyeckue JeHCTBUS ¢ AECATHYHBIMU YcrHblit onpoc, http://school

Cpennee apudmeruyeckoe. Jlenenue
JECSITUYHOM IpoOH Ha HaTypalbHOE
4HCIIO

JpOOSIMU; BBITIONHSTH IPUKUIKY U OLICHKY pPe3yibTaTa
BBIYMCIICHUH.

MIPOBEPKaA JJOM.

collektion.edu/ru
https://www.yaklass.ru




paboTHI, cam.

pabota
46 | JleneHue IeCATHYHON APOOH Ha BrImonHATE apudMeTHIecKue ASHCTBHS C NICCATHIHBIMHU YcTHEIi ompoc, http://school
JECATHYHYIO IpO0b JIpo0sIMH; BBITIONHATH MPUKHIIKY 1 OLEHKY pe3yIbTata HpOBEpKa J0M. collektion.edu/ru
BBIYUCIICHUA. paboTEHI, cam. https://www.yaklass.ru
pabota
KonTponbrast padota Ne§ Kputnuecku oneHuBaTh MOTY4YEHHbIN pe3yibTar,
OCYIIECTBIISATh CAMOKOHTPOJTb, TIPOBEPSISi OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIHOKH.
47 | TIoHsTHE ITPOLIEHTA. OOBACHATD, YTO TAKOE MPOIIEHT, YIOTPEOIATh 000POTHI peun | YCTHBIMH OIpoc, http://school
CO CJIOBOM «IIPOIICHT». BhIpakaTh IMPOLEHTHI B APOOSX H MIPOBEPKaA JIOM. collektion.edu/ru
JpoOH B MPOIEHTAX, OTHOLICHUE ABYX BEJIHYHMH B MPOICHTAX. paboThl, caMm. https://www.yaklass.ru
pabora
48 | 3agaun HA IPOLIEHTHI. BBIYKCIATE MPOIEHT OT YKCIIA U YUCIIO 10 €r0 MPOIIEHTY. YcrHbIi ompoc, http://school
OKpyTJaTh APOOH U MPOLEHTHI, HAXOTUTH MPUOITHKCHUSI TpOBEpKa JIOM. collektion.edu/ru
yuces. Perrats 3a1a4n Ha 4acTH, IPOLCHTHI, IPOIOPILIKH, Ha paboThI, cam. https://www.yaklass.ru
HaX0XJIeHHE ApoOH (TIPOIICHTA) OT BEJMYNHBI M BETHYHNHBI 11O pabota
e€ npodu (mporeHTy), Apodu (TIPOICHTA), KOTOPHIH
COCTAaBJISIET OJIHA BEIMYMHA OT APYroii. [IpuBoanTb,
pas3obuparh, OIEHUBATH PA3IUYHBIC PELICHHSI, 3AIUCH PELICHHUN
TEKCTOBBIX 3a/1au.
49 | MUKPOKAIbKYJIATOP Breinonnats apugmMeTnueckue AeHCcTBUSA C IOMOLIBIO

MHUKPOKAJIBKYJISTOPA

I'naBa 5. I'eomeTpuyeckue Tena (10 u.)
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[IpssMOYTOJIBHBIN MTapajuIEIEIUIIE .

Pacno3HaBaTk Ha YepTexax, pUCYHKaxX, B OKPYKAIOIIEM MUDPE
HPSIMOYTOJIBHBIN MTapaJuIeNienuIe 1, Ky0, MHOrOrpaHHUKH,
OIUCHIBATH, UCTIOJIB3YS] TEPMUHOJIOTHIO, OLICHUBATH JINHEHHBIC
pa3mepsl. [IpuBoIuTH MpUMEpHI 00BEKTOB PEATHHOTO MHPA,
nMeroImux (opMy MHOTOTPAaHHHKA, TIPSMOYTOJIEHOTO
napajuienenunena, kyoa. Mzobpaxars ky0 Ha KJIeT4aTol
Oymare. MccienoBath cBOMCTBA KyDa, MIPSMOYTOILHOTO
napasuleNieuIeia, MHOrOrpaHHUKOB, UCIIOJIb3Ysl MOJIEIIH.

VYerHbli onpoc,
TIPOBEPKA JIOM.
paboTsl

http://school
collektion.edu/ru
https://www.yaklass.ru

51

Pa3BepTka nmpsMOYyroibHOTO
napajuieaenumnesa.

Pacrio3naBatb 1 n300paxkaTb pa3BEPTKU KyOa U
napajuiesienumena. MoaennpoBars Ky0 1 napajiesenures u3

VYceTHslii onpoc,
MIPOBEPKaA JJOM.

http://school
collektion.edu/ru




OyMaru v mpoYnx MaTepHUajoB, OOBICHATEH CIIOCO0
MOJICTTUPOBaHUs. Pacio3HaBaTh HCTUHHBIC U JIO)KHBIC
BBICKa3bIBaHUSI O MHOTOTpaHHHUKAX, IPUBOIUTH IIPUMEPHI 1
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBaHUM. Pemiate 3a1aun U3 peanbHON KU3HU

paboTHI,
NpaKTHYeCKasi
pabota

https://www.yaklass.ru

52 | OOBEM MPSIMOYTOIBHOTO 4 HaxomuTh u3MepeHus, BBIYUCIATE TUIOMAAb TOBEPXHOCTH; YcTHEIi ompoc, http://school
napasuIesIenue/a 00BEM Ky0a, MPSIMOYTOJIBHOTO MapasUielienuIe a; pOBEPKA JIOM. collektion.edu/ru
HCCIIEN0BATh 3aBUCUMOCTh 00bEMa Kyba OT JUIMHEI €ro pebpa, paboTEI, caM. https://www.yaklass.ru
BBIIBUTATh 1 0OOCHOBBIBAThH TUIIOTE3Y. pabota
Hab6nromats v MpOBOIUTE aHAJIOTHH MEKITY MOHSITHIMH
TUIOIIAIN U 00bEMa, IEPUMETPA | TUIOIIA N TIOBEPXHOCTH.
PewaTe 3a1aun U3 peanbHON XKU3HU
KontponbHas padorta Ne9 1 Kputndecku oneHUBaTh MOTYYSHHBIN pe3yibTar,
OCYIIECTBIIATh CAMOKOHTPOJIb, MPOBEPSS OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOIUTD OIIHOKH
I'naBa 6. BBenenue B BeposiTHOCTD (4 4.)
53 | JlocToBepHbBIC, HEBO3MOXKHBIC U 2 Pacnio3naBaTh 10CTOBEpHBIC, HEBO3MOXKHEIC U CITydJaifHEIC VYcrHbIit onpoc, http://school
ClydaiiHbIe COOBITHSL coObITUS MPOBEPKa JI0M. collektion.edu/ru
paboThI https://www.yaklass.ru
54 | KoMOMHATOpHBIE 3a/Ia4H. 2 Permarh 3a1a4u ¢ IOMOIIIBIO TIEPe0Opa BCEX BO3MOKHBIX YcrHbIi ompoc, http://school
BapHAHTOB. MPOBEPKA JIOM. collektion.edu/ru
paboTsl https://www.yaklass.ru
MoBTopenue (11 4.)
11 BbIUUCISITE 3HAYCHUSI BBIPAKCHUH, COAEPIKALIMX Yerubiii onpoc, | https://www.yaklass.ru

IToBTOpEHME Kypca 5 Kinacca

HaTypallbHbIE Ynciia, OOBIKHOBEHHBIE U IECATHIHBIE IpooH,
BBITIOJHATH ITPE0OPa30BaHMs YHCEIL.

BriOupats criocobd cpaBHEHHS YHCE, BEIYUCICHUH,
MPUMEHSTH CBOMCTBA apu(hMETHUECKUX NEHCTBUN /IS
palroHAIN3alUH BBIYUCICHUH.

OCymIecTBISITh CAMOKOHTPOJIb BBITTOJIHAEMBIX ACUCTBUH 1
CaMOIIPOBEPKY pe3yJibTaTa BHIYMCICHUH.

Pemats 3a1aun U3 peanbHON XKU3HU, IPUMEHATh
MaTeMaTUYECKHUE 3HaHUA [yl PELICHUs 3a/1a4 U3 IpYruxX
Y4eOHBIX IPEIMETOB.

MPOBEPKa JIOM.
paboTsI,
TECTUPOBAHUE,
caMm. pabora




Pematp 3amauu pasHBIMU cII0c00aMH, CpaBHUBATH CIIOCOOBI
peIIeHns 3aJaqu, BEIONPATh parioHAIBHBIN CII0CO0




Y4eOHO-MeTOAMYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mmpoiecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIBI LISl YYEHUKA

3ybapesa .M. MatemaTuka. 5 kiacc : yue0. J{ns ygamuxcs obOmieoOpasonar.

yupexaenuit / 1.1.3ybapesa, A.I'. Mopakosud. — M. : Muemo3uHa, 2021
MeTtoauueckne MaTepHAaIbl 1151 yIUTEs

3ybapesa .. MaTemaTuka. 5-6 Ki1acc METOIUYECKOE TTOCOOUE IS YUUTEIS /
N.N.3yb6apesa, A.I'Mopakosuu. — M.: Maemo3suHa, 2021.

3yb6apeBa .M. Matemaruka. 5. CaMOCTOSTENIbHBIE paOOTHI IS YHALTHXCS
obmieoOpaszoBa-TenbHbIX yupexaenuit / M.M.3yb6apesa, M.C. Munbiiteiis,
M.H.lllanuesa; noxg pea.M.N.3y6apesoii. — M.: Muemo3uHa, 2021

3yb6apeBa .M. Matemaruka. 5 xnaccel: Pabouas terpaap Nel, Ne2: yue6.nmocobue

IS yqanuxces odmeoopasosar. Yupexaenuii / M.W. 3ybapeBa — M.: MueMo3uHa,
2021
3yb6apeBa M.1. Matemaruka. 5 xnaccel: Terpanp A KOHTPOIBHBIX padboT Nel, No2:

yue0. mocobue ams yyamuxcs oomeodpaszosar. Yupexxaenuii / U.W. 3ybapesa — M.:

Mmuemo3suHa, 2021

I'amGapun, B. I'. CO0pHUK 3324 ¥ yHIpa)XKHEHUH 110 MaTeMaTuke. 5 Kiacc: yueo.

nocobue JyIs yyaruxcs oonieoopazonar. yupexaennii / B. I'. 'ambapun, U. U.

3y6apeBa. — M.: Muemo3suna, 2021.

Tynpuunckas, E. E. Matemartuka. 5 knacc. baui onpoc: mocobue ist yqamuxcst

obmeoopasosar. yupexaenuii / E. E. Tynpumackas. — M.: Muemo3una, 2021.
Hudposbie 00pazoBaTebHbIE pecypchl U pecypchbl ceTH HHTEPHeT

http://school-collektion.edu/ru

http://www.olimpiada.ru/
https://resh.edu.ru/subject/12/5/
https://www.yaklass.ru/

https://uchi.ru/
https://math5-vpr.sdamagia.ru/

https://educont.ru/login

https://infourok.ru/
https://globallab.org/ru/#.Ys2MzyPP1PY



http://school-collektion.edu/ru
http://www.olimpiada.ru/
https://resh.edu.ru/subject/12/5/
https://www.yaklass.ru/
https://uchi.ru/
https://math5-vpr.sdamgia.ru/
https://educont.ru/login
https://infourok.ru/
https://globallab.org/ru/#.Ys2MzyPP1PY

PaGouas nporpamma y4eOHOro Kypca «Ajaredpa» 7 - 9 kiaaccsl
esn n3yvyenunsi yueOHOro Kypca

Anrebpa sBISeTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00eCreunBaeT
M3Yy4YeHUE APYruX JUCHUIUINH, KAK €CTECTBEHHOHAYYHOT0, TaK M TYMAaHUTAPHOTO ITUKJIOB, €€
OCBOEHHE HEOOXOAMMO JJIsI TPOJOJHKCHHSI 00pa30BaHus U B TIOBCEHEBHOM )U3HU. Pa3zButue y
00y4aroInXCcsl HAYYHBIX MIPEICTABICHUI O IPOUCX0XKICHUHU U CYIIIHOCTH aNre0pandecKux
abcTpakuuii, cnocode oTpakeHHUs MaTeMaTHUYECKON HayKOW SIBJICHHUM U MPOLIECCOB B IPUPOJE U
00111ecTBE, POJIM MATEMAaTUYECKOT0 MOJICITMPOBAHMS B HAYYHOM MTO3HAHUU U B MIPAKTHUKE
CrocoOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS M KQUECTB MBIIUICHUS, HEOOXOTUMBIX
JUTSL aJanTalii B COBPEMEHHOM IH(PpoBOM ob1ecTBe. M3yuenue anreOppl eCTECTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHHS Ha0II01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
NEHCTBUS M BBIBOJIBI, OPMYIUPOBAThH yTBepkaeHUS. OCBOCHHE Kypca ainreOpbl o0ecrieunBaeT
pa3BUTHE JOTUYECKOTO MBIILICHUS 00YUYaIOIIUXCs: OHU UCTIOJIB3YIOT ACAYKTUBHBIC U
WHAYKTUBHBIE PacCy>KICHUS, 0000IIeHNEe U KOHKPETU3AIIHI0, a0CTparupoBaHUe U aHAJIOTHIO.
OO0yuenue anredpe mpeanoiaracT 3HauuTENbHBINH 00bEM CAMOCTOSTENBHOMN 1€ATEIbHOCTH
00yJaromuxcs, T03TOMY CaMOCTOSITEIIbHOE PELICHHE 3a7ad €CTECTBEHHBIM 00pa30M SIBIISETCS

peanuzanuen 1esTeIbHOCTHOIO IPUHIINIIA O0yUEHUS.

B crpykType nporpamMmmsl yueOHOTo Kypca «Anredpa» 0CHOBHOM IIKOJIbI OCHOBHOE
MECTO 3aHMMAIOT COEP KAaTEIbHO-METOUUECKUE TUHUM: «HKcaa 1 BEIYUCICHUSDY;

((AJ'IFe6paI/I‘leCKI/IC BBIPAKCHUS ]

«YpaBHeHUs U HepaBeHCTBa»; «DyHkimmny. Kaxnasa u3 3Tux copepxaTenbHO-
METOANYECKUX JIMHUN Pa3BUBACTCS HA NPOTSKEHUH TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM
00pa3oM IeperuieTasich U B3auMOJIEUCTBYS C IpYTMMHU €ro JUHUSAMH. B Xone n3ydenus Kypca
00y4aromuMcs IPUXOIUTCS JIOTUYECKU PACCYKJIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 9TUM 11en1eco00pa3Ho BKIOYUTE B IPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3/ieNibl MATEMaTUYECKOI0 00pa30BaHMsI U CIIOCOOCTBYIOIINE
OBJIaJICHUIO 00YYaIOIIMMUCS OCHOB YHHBEPCAIIbHOTO MAaTEMAaTUYECKOTO sI3bIKa. TakuM 00pazom,

MO’KHO YTBEPKJaTh, UTO COJIEPKATEIBHON U CTPYKTYpPHOM OCOOEHHOCTHIO Kypca
«AnreOpa» ABISETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Coneprxanne muHAN «Yucaa u BBIYUCICHUSD CITYKUT OCHOBOM IS TaTbHEHIIIETO

HU3YUYCHUS MATCMATUKHU, CHOCO6CTByeT Pa3sBUTHUIO Y 06yqalom1/1xc;1 JOTHUYCCKOI'O MBIIIJICHUA,



(GbOopMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOMMBIX JJISl IOBCEHEBHOM KHU3HH. Pa3BUTHE MOHATHUS O YHCIIE B OCHOBHOM
IIKOJIE CBS3aHO C PAllMOHAIBHBIMU U HPPALMOHATBHBIMH YHCIaMU, (POPMHPOBAHUEM
MIPEACTABICHUH O JEHCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JTUHUU OTHECEHO K

cTapuieMy 3BeHy OOIIero o0pa3oBaHus.

ConeprkaHue AByX aaredpandeckux JMHUN — «AsreOpandeckue BhIpaXKEHUs» U
«YpaBHEHHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO Y O0YUAIOIIUXCS
MaTeMaTHYECKOTo anmnapaTa, He0OX0IMMOTO JJIsl peIIeHus 3a/1a4 MaTeMaTUKH, CMEXKHBIX
IPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B 0OCHOBHOM 111KOJIe yueOHBIH MaTepHrai
IPYNIUPYETCsl BOKPYT pallMOHAIBHBIX BIpaXXeHUH. Anredpa JeMOHCTPUPYET 3HAUEHUE
MaTEMaTHKH KaK S3bIKa JUIS IOCTPOCHUS MaTEMAaTUYECKUX MOJIEIICH, OITMCAHUs IIPOLIECCOB U
SIBJICHUI pealbHOTO MUpa. B 3amaun oOydeHus anredpe BXOAAT TaKKe JajJbHEHIee pa3sBUTHE
ITOPUTMUYECKOT0 MBIIIJIEHUS, HEOOXOJUMOTr0, B YaCTHOCTH, JUIl OCBOCHMS Kypca
UH(POPMATUKH, U OBJIaZICHUE HABBIKAMU JISIYKTUBHBIX paccykaeHuil. [IpeobpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOM crieli(puyecKuii BKJIaJ B pa3BUTHE BOOOpaKEeHUS,

CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanne GQyHKIHOHATEHO-TPAPUIESCKON JIMHAN HAICJICHO HA MOJIy9YCHUE
IIKOJIbHUKAMH 3HAHUN 0 PYHKIUAX KaK BaXKHEHIIICH MaTeMaTHYEeCKON MOJIEH I OMUCAHUS U
MCCJIEIOBaHMsSI Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUI B IPUPOJE U odIiecTse. M3ydeHue 3Toro
MaTepuaia ClioCOOCTBYET Pa3BUTHIO y OOYUAIOIIMXCSl YMEHHUS UCIIONIb30BaTh Pa3InYHbIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMATUKH — CJIIOBECHBIE, CHMBOJIMYECKHUE, TpaduuecKue,
BHOCHUT BKJIaJl B (pOpMUpOBaHUE MPEICTABIICHUN O PO MAaTEMAaTHUKU B PA3BUTUU ITUBUIIU3AIIUU

U KYJIbTYPHI.
MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY M1aHy B 7—9 Kiaccax usyyaercst yueOHbI Kypc « Anredpay,
KOTOPBII BKJIIOYAET CJIEAYIOLINE OCHOBHBIE pa3/ielibl coaepkanus: «Unuciaa u BEIYUCICHUSY,

«AIr C6paI/I‘{CCKI/IC BBIPAKCHUS, ((ypaBHCHI/IH 1 HCPABCHCTBaA», <<q)yHKLII/II/I».

VY4eOHbli M1aH Ha U3y4YeHHe anreOpbl B 7—9 KiaccaXx OTBOAUT He MeHee 3 yueOHbIX
4acoB B HEJIEIIIO B TEUEHHE KaX 100 rojja 00y4eHus, BCEro 3a TpH roja oOy4eHus — He MEHee

306 yueOHBIX 4acoB.

Conep:xanue yuye0HOro Kypca (1o rogam o0y4eHus)

7 KkJacce



Yuciia 1 BbIYMCTICHUSA
PaunonansHble yncia

JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOH (POpMBI 3anucu Ipodei K
apyroi. IloHATHE pallnOHATIBHOTO YMCIIA, 3alIUCh, CPABHEHUE, YIIOPSJOUYMBAHUE PALlMOHAIBHBIX
yucen. ApudmMernueckue 1eHCTBUS ¢ pallMOHAIBHBIMU YKCIaMu. Pemienue 3a1a4 U3 peaibHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

Crenenb ¢ HaTypaJbHBIM NIOKa3aTeJIeM: ONpeIeiIeHue, MPeoOdpa30BaHNe BIPAKEHHUH Ha
OCHOBE OIpe/IeIeHHUs, 3aKCh 00IbIINX YKce. [Ipo1eHTsl, 3an1ch IPOLEHTOB B BUJE JpodU U
JpoOu B BUJIe IPOLIEHTOB. Tpy OCHOBHBIE 3ajauil HAa IPOLIEHTHI, PELIEHHE 3a/1a4 U3
peaNbHOM ITPAKTHUKHU.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTyPAJIBHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.
Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, UNCITIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. JlOIyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeicTaBienue 3aBUCUMOCTH MEXKAY BEIMYMHAMU B BUJIE (POPMYJIBI.
Brruucnenus no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUMN, TOXXKIECTBEHHO PABHbIE
BBIPa)KEHUSI, [TpaBUiIa IPeoOpa3oBaHUs CYMM M IIPOU3BEICHUH, pa-

BUJIA PACKPBITUS CKOOOK U IIPUBEIECHUS MTOI00HBIX CIaracMbiX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeeM.

OpnHowieHsl 1 MHOro4IeHbl. CTeneHs MHOrowieHa. Cl10KeHHEe, BBIUUTAaHUE, YMHOKEHUE
MHOTOWICHOB. DOPMYIIbl COKPALIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
dopmya pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpEHb YpaBHEHUs, IpaBUiIa MPeoOpa3oBaHus ypaBHEHUs, PaBHOCUIBHOCTD
YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW NTEPEMEHHOM, YACIO0 KOPHEW JIMHEHHOTO YPaBHEHMS,
pelieHre TMHEWHbIX ypaBHeHu. CocTaBieHNe ypaBHEHHI 110 yCIOBHIO 331a4uu. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIIbIO YPABHEHUM.

JIuHeitHOE ypaBHEHUE C ABYMs IIEpEMEHHBIMU U ero rpaduk. Cucrema IByX JMHEHHBIX
ypaBHEHUH ¢ ABYMS IEpeMeHHBIMH. Pelienne cuctem ypaBHEHUN CITOCOOOM MOICTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHUH.

Koopaunartel u rpaguxn. @PyHkuun
Koopaunara Touku Ha npsiMoii. YuciioBele MpoMexXyTKu. PaccTosiHue MexXay ABYyMsI TOUKaMHU

KOOPJIMHATHOW IIPSIMOM.



[IpssmoyronpHas cuctema koopaunar, ocu Ox u Oy. Abcurcca u oparuHAaTa TOYKA Ha
KOOpAMHATHOH miockocTu. [Ipumeps! rpadukos, 3aanHbIx popmyiaamu. Urenune rpaduxos
peanbHbIX 3aBucuMocteil. [Tonsarue ynkuun. ['padux ¢pynkuuu. CoiictBa pyHkmii. JInnei-
Has pyHkmus, e€ rpaduk. ['paduk pynknun y =1 x [. ['padudeckoe pernienne TMHESHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHECHHUI.

8 kiacc

Yuciia ¥ BBIYHMCICHUSA

KBanpatHbiii kopeHb 13 uncia. [lonsarue 06 nupparuroHaisHoM yncie. JlecaTuuHble
npuOJIMKEHNS UpPALMOHAIbHBIX Yncelsl. CBoicTBa apupMeTHIECKUX KBaAPAaTHBIX KOPHEH U UX
IpUMEHEHHE K IPe0o0Pa30BaHHUIO YUCIOBBIX BEIPAXKEHUH U BHIUMCIICHUSAM. JleHCTBUTEIbHBIE
yucla.

Crenens ¢ nensIM 1okasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YUCa.
Anredpanyeckne BbIPaKeHUS

KBanpaTHblil TpEXUiieH; pa3ioKeHNe KBaPaTHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayiredpanydeckoit 1podu. CioxxeHue,
BBIUUTAHUE, YMHOXKEHUE, JiefieHHe anreopanyeckux ApoOeil. ParmonanbHble BBIpaKeHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI U HepaBeHCTBA

KBanpatHoe ypaBHeHue, popmyia KopHel KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHM, CBOAAIINXCS K TMHEHHBIM M KBapaTHBIM. [IpocTeiimue n1po6Ho-
paloHaIbHbIE YPaBHEHUS.

I'pacdnueckas nHTEpHIpeTallnsl ypaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs NepeMeHHBbIMU. [IprMephl permeHus CuCTeM HETMHEHHBIX YPABHEHUN C
JBYyMsI [IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a7au alreOpandeckuM crocoOoM.

UucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OTHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JInHelHbIE HEpaBEHCTBA ¢ 0JIHOM nepeMeHHoN. CrucTeMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonstue @pynkunu. O61aCcTh ONpeeaeHHs] U MHOKECTBO 3HaueHn pyHkunu. CriocoOsl
3aaHus QYHKIIHI.

I'padux ¢pynkumu. Urenue cBoiicTB pyHKuuu 1o e€ rpapuky. [lpumepst rpadpukon
(GYHKINH, OTpaXXaIOUMX peaIbHbIe IPOIIECCHI.

OYHKINH, OMUCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPONOPLUOHATIbHBIE

3aBHCUMOCTH, UX TPaQUKH.



®dyrxkmmn Y = X2, y=x3,y=x, y=[x|.

I'padpuaeckoe perieHne ypaBHEHHN M CHCTEM YPaBHCHHIA.
9 ki1acc

Yuciia 1 BLIYUCICHUA

JlericTBUTEIbHBIC YKCIIa

PanmonanbHble yncia, MppalloOHAIbHbBIC YHCIIA, KOHEUHbIE M OECKOHEUHBIE JIECATUYHbIE
IpoOu. MHOKECTBO IEHCTBUTENBHBIX YUCEIT; NEHCTBUTEIbHBIC YUCIa KaK OCCKOHEUHBIC
JecATUYHbIe JpoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM
JIEMCTBUTEIIbHBIX YNCET U KOOPAUHATHOU MPSAMOM.

CpaBHeHue IeHICTBUTENBHBIX YUCEll, apU(PMETHIECKUE ACHCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

N3mepenus, npudinxeHus, OUEeHKN

PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBLHOCTD ITPOLIECCOB B OKPYKAIOILEM
MUDE.

[TpubnmxEHHOE 3HAYCHNE BETMIUHBI, TOYHOCTH MpHOmmKeHns. OKpyTieHne Yncell.
IIpuknaka v OLEHKa pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs] M HEPABEHCTBA
YpaBHEHUs C OTHON NTEPEMEHHOMN

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIIMXCA K JINHEWHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHHM, CBOAAIIUXCS K KBaJAPATHBIM.
bukBanpaTHoe ypaBHeHue. [[pumepsl peleHns ypaBHEHU TPETbel U YETBEPTON CTEIICHEN
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemienue 1po6HO-paliMOHaBHBIX YpaBHEHHH. PemieHre TeKCTOBbIX 3a1a4
anreOpandecKuM METOIOM.

CucreMsl ypaBHEHUH

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByX JTMHEHHBIX
YPaBHEHUH ¢ ABYyMs NIEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHUM, OAHO U3 KOTOPBIX
JUHEeHoe, a [pyroe — BTopoi creneHu. ['paduueckas nHTEpIpeTalys CUCTEMbl YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a1au aNreOpandeckuM CriocoOOM.

Hepasencrtpa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB ¢ OJHOW NTEPEMEHHON. Penenne cucTem JIMHEMHBIX
HEpaBEHCTB ¢ OJJHOM nepeMeHHoi. KBaapaTHble HepaBeHCcTBa. [ paduueckas HHTEpHIpeTanus

HCPABCHCTB U CUCTEM HCPABCHCTB C IBYM: IICPCMCHHBIMU.



DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpaduk u cBoiicta. [Tlapabona, KOOpIuHATH BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku dyHKITMIA:
y=kx, y=kx+b, y=k/x,y=x3,y=+X , y=x| u ux cpoiicraa.

YucaoBbie mocjaeaoBaTeJIbHOCTH

Omnpenenenne U criocoObl 3a1aHUs YUCIIOBBIX MOCTIEI0BATEIHHOCTEH

[TonsiTHE YMCIOBOM MOCIIEI0BATEILHOCTH. 3aJaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dopmyoit u GopMyIoii n-ro YieHa.

ApudmeTnueckas U TeOMETpUYECKasi IPOrPecCuu
ApudmeTrndeckast U reoMeTpuueckas nporpeccuu. @opMyIibl n-ro wieHa apudMeTudecKoi u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne 4wieHOB apu(PMETHIECKON U TeOMETPUUYECKON IPOTrPEeCcCHil TOUKaMu Ha
KOOPJAMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE IPOLIEHTHI.

IlnannpyemMble npeaAMeTHBIE Pe3y/IbTAaThl OCBOCHHUS padoyeil MporpaMmsl Kypca
(mo rogam o0y4eHus)

OcBocenne yaeOHOT0 Kypca « Anredpa» Ha ypoOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs TOJDKHO
o0ecreunBaTh JOCTHKEHHE CIEIYIOIUX IPEAMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB:
7 kaacc
Yucna v BIYUCICHUS
— BbInonHATh, coyeTas yCTHbIE U MTUCbMEHHBIE TPUEMBI, apu(METUUECKIE IEHCTBUS C
palMoOHaIbHBIMH YHCIAMHU.
— HaxonuTh 3Hau€HMs YUCIOBBIX BBIPAXKEHUH; IPUMEHATh pa3HOOOpa3Hble CIOCOOBI U
pUEMBI BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIPAXKEHUM, COJIEpKaINX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.
— IlepexoauTthb oT 0JHON (OPMBI 3aMCH YHCEI K APYroi (IpeoOpa3oBbIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).
— CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA.
— OxpyrisTh uucna.
— BBINOMHATE IPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM, OLICHKY 3HAUEHHUI YMCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AeHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMH.

— HpI/IMeHSITI) IMPU3HAKH ACTIMMOCTH, Pa3JIOKCHUC HA MHOKHUTECIIN HATYpaJIbHbIX YHUCCII.



— Pemartp npakTUKO-OpUEHTUPOBAHHBIC 33JJa4H, CBA3AHHBIE C OTHOLICHUEM BEJIUYHH,
IIPONOPLUUOHAIBHOCTHIO BEJIMYKH, ITPOLICHTAMH; HHTEPIIPETUPOBATD PE3YJILTATHI PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.
Anrebpanueckue BbIpaXKeHUs

— Vcnonb30Bath anredpandyeckyo TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
IpoLIECCe OCBOEHHSI yueOHOr0 MaTepHaa.

— HaxonnTs 3HaueHust OyKBEHHBIX BBIPOKEHHUH MTPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.
— BoImonHATe npeoOpa3oBaHus LIEJI0r0 BBIPAKEHHUsI B MHOIOWIEH IPUBEIEHUEM MTOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

— BBINOIHATE yMHOKEHHE OHOYWICHA HA MHOTOYJIEH ¥ MHOTOWIEHA HA MHOTOYJICH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

— OcCyIIecTBIIATh Pa3I0KEHUE MHOIOWIEHOB HA MHO>KUTEIH C IOMOIIBIO BEIHECEHHUS 3a
CKOOKHM 00I11er0 MHOXHTEISL, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOpMyYJT COKpPAIEHHOTO
YMHOKECHHUS.

— [IpumensTh npeoOpa3oBaHKsi MHOIOWIEHOB JIJISl PELIEHMSI pa3IMYHbIX 33]a4 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON TPAKTUKH.

— Mcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpalbHBIMU ITOKA3aTeNIIMU JIJIs1 TpeoOpa3oBaHus
BBIPAKCHU.

YpaBHEHHUS 1 HEPABEHCTBA

— Perats nuHENHbIE YpaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHSS IIpaBUiIa IEpPEexoaa oT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepATh, ABIAETCSA 1M YUCII0 KOPHEM
YpaBHEHUS.

— [IpumensTH rpaduueckre METO bl IPH PEIIEHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.
— [TonGupath mpuMepsl Map Yuce, ABISIOMINXCS pellieHHeM JIMHEHHOT0 YPaBHEHUS C
JBYMsI IIEPEMEHHBIMU.

— Ctpouth B KOOPJAMHATHOMN MJIOCKOCTH I'padUK JIMHEHHOTO YPaBHEHHUS C ABYMS
NEPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, IPUBOIUTH MPUMEPHI PELLICHUS YPaBHEHHUSI.

— Pemrate cucTeMbl ABYX JTUHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM YHUCIIE
rpadu4ecKy.

— CocTaBiATh U pemarh JIMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHENHBIX YPABHEHUH 110
YCIJIOBHIO 33J1a4¥, HHTEPIIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 33/1a4¥ NOJIy4EHHBIN
pe3yibTar.

Koopnaunats! u rpaduku. @yHkuun



— N3o0paxkaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI; 3aITUCHIBATH YHCIIOBBIC TIPOMEKYTKH Ha
anreOpandecKoM s3bIKE.

— OtmeuaTh B KOOPAMHATHOMN MIIOCKOCTHU TOYKH IO 33/IaHHBIM KOOPJIUHATaM; CTPOUTD
rpaduku TuHEeUHBIX QyHKIUHA. CTpouTh rpaduK GYHKIUUA Y = | X |.

— OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BEIIMUYUHAMMU:
CKOPOCTBh, BPEMsI, pACCTOSIHHE; IIE€HA, KOJIMYECTBO, CTOUMOCTD; POU3BOIUTEIILHOCTD, BpEMS,
00BbEM paboTHI.

— Haxoauts 3HaueHue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

— [Torumars rpaduueckuii criocod MpeaCcTaBICHNS U aHAIH3a HHPOPMAITUH; U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PEeaThbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kuacce

Yucna v BBIYUCICHUS

— Hcnonb30BaTh HaYaIbHBIC IPEICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCEI JIJIS
CPaBHCHHS, OKPYTJICHUS U BRIYUCIICHUI; U300paxarh JEHCTBUTEIILHBIC YUCIIa TOYKAMHU Ha
KOOPJMHATHON MPSAMON.

— [TpumeHsTh MOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHSI; HAXOIUTh KBaJpaTHbIE
KOPHH, UCTIOJNB3YS TIPU HEOOXOIUMOCTH KaJIbKYJISATOP; BBEITIOIHATE MPeoOpa3oBaHUs
BBIPXCHHH, COIePIKANUX KBAAPATHBIC KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH.

— Hcnonb30Bath 3anucu O0NBIINX U MaJIbIX YUCEN C TIOMOIIBIO AECATUYHBIX IpoOei u
creneHei yucna 10.

Anrebpanyeckue BbIpaKeHHs

— [TpuMEHSITh MOHSATHE CTENIEHU C IIEIBIM MTOKA3aTeJIeM, BBIIIOTHSITH MPE0oOpPa30BaAHHMS
BBIPQXXEHHI, COIEPIKAILUX CTENEHU C LIETIBIM MTOKa3aTeIeM.

— BrInonHATE TOXKAECTBEHHBIE MPE0OPa30BaHMsl PAIlMOHATBHBIX BRIPAKEHUI HA OCHOBE
MPaBWI ACHCTBHIA HAJl MHOTOWICHAMH U aliTeOpanuecKUMHU JPOOSIMH.

— PacknagpiBaTh KBaIpaTHBINA TPEXUICH HA MHOKHUTEITH.

— [TpumensTh MpeoOpa3zoBaHusl BIPAKEHUHN AJIsL PELICHUS Pa3IuIHbIX 3a/1a4 U3
MaTeMaTHKH, CMeKHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKHU.

YpaBHEHHS 1 HEPABEHCTBA

— Pemarp nmuHeiHBIC, KBaJpaTHBIC YPABHCHUS U PAIMOHAIBHBIC YPABHCHHUS, CBOJISIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

— [TpoBoauTH MpOCTEHUIIHE UCCIEIOBAHUS YPAaBHEHUI 1 CUCTEM YPaBHEHH, B TOM YHCIIE C
PUMEHEHUEM TpadUIeCKuX MPeICTaBICHIH (YCTaHABIIUBATh, HIMEET JIM YPABHCHHUE WITH

CUCTEMa ypaBHEHUU pelIeHusl, €ClIU UMEET, TO CKOJIBbKO, U TIp.).



— [TepexoauTh OT cIOBeCHOH (HOPMYITUPOBKH 33/1a4H K €€ aareOpanvdecKoil MoIeu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMSI MJIM CUCTEMbI YPAaBHEHU, HHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYUYEHHBIN pe3yJsIbTarT.

— ITpuMeHATH CBOICTBA YHCIIOBBIX HEPABEHCTB JAJIsl CPAaBHEHMUS, OLIEHKH; PEeIIaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh rpauyecKyr0 WIIIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH

— IToHnMaTh U UCNIONIB30BaTh (PYHKIMOHAIBHbIE OHATHUS U A3bIK (TEPMHUHBL,
CHUMBOJIMUYECKHE 0003HAUEHU ); ONPEAEIATh 3HaUeHNEe (PYHKLUU 110 3HAUSHHUIO apTyMEHTa;
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

— Ctpoutb rpaduky dIeMEHTapHBIX (QYHKIUH BHIA

y=k/x ,y=x2,y=x%y=+X,y=|X|; OnuCcHBaTh CBOACTBA YHCIOBOI QYHKINH IO €&
rpaduky.

9 kaacc

Yucna ¥ BIYUCICHUS

— CpaBHMBATB M YHOPSIOUYMBATh pallMOHAJIbHbIE M PpALlMOHAJIbHBIE YHCIIA.

— BrimonsaTe apupmeTnyeckue IeWCTBUS C pallMOHATBHBIME YHCIAMH, COYETast yCTHBIC U
[UCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUS C UPPALMOHAIbHBIMU YU CIIAMHU.

— HaxoauTs 3Ha4eHNs CTENEHEN ¢ LENBIMU MOKA3aTENIMU U KOPHEH; BBIUUCIISITh 3HAUECHUS
YHCIIOBBIX BBIPAKEHUH.

— OKpyIJISTh IEHCTBUTENIbHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3yiIbTaTa BEIUMCICHUH,
OLICHKY YHMCJIOBBIX BBIPQ)KEHU.

YpaBHEHMS U HEPABEHCTBA

— Pemarp nuHeHbIE U KBaJpaTHbIE YPABHEHNUS, YPABHEHUS, CBOJALINECS K HUM,
npocTeiiye ApoOHO-palMOHANIbHBIE YPaBHEHUS.

— Pemath cucteMbl IBYyX TMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH U CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

— Pemiate TeKCTOBBIE 33/1a4H aIreOpanyecKuM CIocoO0M ¢ TOMOIIBIO COCTaBICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

— [IpoBoNTH MpoOCTENIINE UCCIIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
IpUMEHEeHHEM TrpauuecKuX NpeCcTaBIeHnui (YCTaHaBIMBATh, UMEET JIU YPaBHEHUE WUIIH
cucTeMa ypaBHEHUH peleHus], eClii UMEET, TO CKOJIbKO, U IIp.).

— Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; N300pakaTh peleHue

HCPaBCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIMMCbIBATh PCIICHUEC C TIOMOIIBIO CUMBOJIOB.



— Pemate cucTemsl JINHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIIE

KBaJpaTHOE HEPABEHCTBO; M300paXaTh PEUICHUE CUCTEMBl HEPABEHCTB Ha YUCIIOBOM MPSAMOI,

3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

— Mcnonb30BaTh HEpAaBEHCTBA NP PEIICHUH PA3IMYHBIX 331ad.

DyHKIMU

— Pacrnio3naBath pyHKIMHU U3YyYEHHBIX BUI0B. [10Ka3bIBaTh CXEMATUYECKH PACIIONIOKEHHUE

Ha KOOPJMHATHOU TIOCKOCTH rpadukoB ¢pyHKuui Buna: y = kx, y = kx + b, y =k/x,
y=ax?+bx +c, y=x%y=+x,y=|x|B 3aBucUMOCTH OT 3HaYeHUIi KOI)PHIUEHTOB;

OTIHCHIBATh CBOMCTBA (DYHKITHIA.

CrpouTth 1 n300paXkaTh CXeMaTHUECKHU IpaUKu KBaIPAaTUIHBIX

— (GyHKUIMH, ONUCHIBATh CBOMCTBA KBAJPAaTUUHBIX (QYHKLUH 110 UX rpadukam.

— Pacnio3HaBath KBajipaTHUHYIO (QYHKIHIO 110 hopMyJie, IPUBOAUTH IPUMEPHI

KBaJPaTHYHBIX QYHKIUH U3 peaTbHON KU3HU, PU3UKH, TEOMETPHH.

ApudmeTrnueckast 1 reOMeTpUYECcKasi IpOrpeccuu

— Pacrnio3HaBaTh apupMeTHYECKyI0 U T€OMETPUUECKYIO IIPOrPECCUU MPH pasHbIX crioco0ax

3aJlaHuUs.

— BEINONHATE BRIYUCICHHS C HCIIOIB30BaHUEM (OPMYIT N-TO WieHa apu(pMeTHIecKoi u

T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

— N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

— Pemats 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU MOCIIEI0BATEIBHOCTSIMY, B TOM YUCIIE 33/1a4H

W3 peajbHOM XU3HU (C UCTIOIB30BAHUEM KaJIbKYJISTOPA, IU(PPOBBIX TEXHOJIOTHI).

Padouas nporpamma yueoHoro kypca «['eomerpus» 7 - 9 kiaccol
Heaun n3yvyenus yueOHOro Kypca

«MaremaTHKy yKe 3aTeM YYUThb HaJ0, YTO OHA YM B MOPSIOK IPUBOAUTY, — IHCAI
BEJIMKUM pycckui yueHbli Muxaun BacunbseBnd JIoMoHOCOB. I B 3TOM COCTOUT OJTHA U3 ABYX
neneit 00y4eHus: TeOMeTPUU KaKk COCTaBHOM YaCTH MAaTEeMAaTUKHU B ILIKOJIE. DTOH LeIH
COOTBETCTBYET JOKa3aTesIbHas JIUHMS NTpenojaBanus reomerpun. Crenys npeacTaBIeHHON
paboueii mporpaMMe, HauMHas C CEIbLMOTO0 Kjlacca Ha ypoKaxX reoMeTprur 00ydaromuics yYuTcs
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYXKACHUS, CTPOUTD JOTUYECKHE YMO3AKIIFOUECHHUS], I0KA3bIBaTh
VCTUHHBIE YTBEP)KIAEHUS U CTPOUTH KOHTPIIPUMEPBI K JIOKHBIM, IIPOBOIUTH PACCYKIAEHUS «OT
IPOTHBHOT0», OTJINYATh CBOWCTBA OT NMPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPKACHUSI.
VY4eHuk, OBIaI€BIINN UCKYCCTBOM PACCyXJ1aTh, OyA€T MPUMEHSTh €r0 U B OKpY KaroIen
*un3HU. Kak nucan reomerp u negaror Mrops @enoposud llapeirus, «1oaeMu,

MMOHUMAKOIIHUMHU, YTO TAKOC NOKA3ATCIBCTBO, TPYAHO U NAKEC HCBO3MOKHO MAHUITYJINPOBATH). 41



B 3TOM COCTOMUT BaKHOE BOCIIUTATEIBHOE 3HAUEHHUE U3yUYEHHUsI TE€OMETPHH, IIPUCYIIIEE UMEHHO
OTEYECTBEHHON MaTeMaTUYECKOM 1IKoJie. BMecTe ¢ TeM aBTOPBI IPOrpaMMbl PEIOCTEPETAIOT
YUUTEIs OT U3JULIHETO (hopMaTu3Ma, OCOOCHHO B OTHOIIIEHUH HAa4ajl U OCHOBAHUN T€OMETPHH.
®paniysckuil Mmarematuk JKan /[pe1oHHE 10 3TOMY ITOBOAY BbICKa3aics Tak: «UTo kacaercs
JEIUKATHON MPOOJIeMbl BBEICHUS «aKCHOM», TO MHE Ka)KETCsl, UTO Ha MEPBBIX MOpaxX HY>KHO
BOOOIIIE M30eraTh NPOM3HOCUTH caMo 3TO clioBO. C IpyTroil ke CTOPOHBI, HE CIEIyEeT YITycKaTh
HU OJJTHOM BO3MOXKHOCTH J1aBaTh IPUMEPHI JOTHUYECKUX 3aKJIFOUEHUH, KOTOpbIE Ky1a B O0JbIIEH

MEPE, YEM UCA aKCUOM, SABJIAIOTCA UCTHUHHBIMU U €ANHCTBCHHBIMU
JABUTATCIIIMHA MaTEMATHYCCKOI'O MBIIIJIICHU A .

Bropoii 1ienpro u3yyeHus: FeOMETPUH SIBJISIETCS UCIIOJIb30BaHUE €€ KaK UHCTPYMEHTA IIPU
pELIEHNN KaK MaTeMaTH4YECKHX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B PEaIbHON
#KU3HU. OKOHUMBILIUHI KypC T€OMETPUU IIKOJbHUK JOJDKEH OBITh B COCTOSIHUM OIPENEIUTD
reOMETPUYECKYIO (PHUTYpPY, OMUCATH CIIOBAaMH JAHHBIM YePTEK WM PUCYHOK, HAUTH TUIOIIAb
3eMENBbHOI0 Y4acTKa, paCCUUTATh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0els nin
TpeGyeMble pa3Mepbl rapaxka Jyisi aBTOMOOWIsl. DTOMY COOTBETCTBYET BTOPasi, BBIYUCIUTEIbHAS
JIMHYS B U3yYEHUHU I'€OMETPUH B 1IKOJ€E. [laHHAas IpakTU4ecKas JINHUSA SABISAETCS HE MEHEe
BakHOM, ueM nepsasi. Emé [InaTon npennuceiBai, 4ToObl «rpaxaane [IpekpacHoro ropoaa Hu B
KOEM CIIy4ae He OCTaBJIsUIU T€OMETPHIO, BElb HEMAIOBAYKHO JaKe I0O0YHOE €€ IPUMEHEHUE —
B BOGHHOM JI€JI€ [1a, BIIPOYEM, U BO BCEX HayKaX — JJIA JIY4LIETO UX YCBOEHHUS: MbI BEJIb 3HAEM,
Kakas OECKOHEeuHasi pa3HuIla CyIIECTBYET MEX/y YeJIOBEKOM IPUYACTHBIM K T€OMETPUU U
HENPUYACTHBIM». JIJIs 3TOr0 yUHUTEII0 pEKOMEHYETCs MOI0MPATh 3a/Ja4l MPaKTHYECKOTO
XapakTepa s pacCMaTpPUBAEMBbIX TEM, YUYHUTh JI€TE€H CTPOUTHh MATEMATHYECKUE MOJIEIN
peabHBIX KU3HEHHBIX CUTYALlUi, IPOBOJAUTH BBIYUCIICHUS U OLICHUBATh aJ€KBATHOCTD
MIOJIy4E€HHOT0 pe3ynbrara. KpaliHe BaXHO MOAYEPKUBATh CBSI3U T€OMETPUH C APYTUMU
npeIMeTaMu, MOTUBUPOBATh UCIIOJIB30BaTh ONPEAEICHHS T€OMETPUUECKUX (PUTYDP U TOHATHH,
JEMOHCTPUPOBATh MPUMEHEHHUE MOTYUYSHHBIX YMEHHUI B QU3UKE U TEXHUKE. DTU CBSA3U Haubosee
ApKO BUJIHBI B TeMax «Bekrops», « TpuroHoMerpudeckue COOTHOLICHUA», «MeTox koopauHaT»

u «Teopema IIudaropay.
Mecto yueOHOro Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY Tu1aHy B 7—9 Kitaccax u3yuaercs yueOHbIl Kypc «I'eomerpus»,
KOTOPBII BKJIIOYAET CJIEAYIOLINE OCHOBHBIE pa3/ielnbl coaepxkanus: «I'eomeTpuueckue GUrypsl u
UX CBOMCTBa», «/I3MepeHne reoMeTpUIeCKUX BEIMYUHY, a TaKKe «JleKkapToBbl KOOpAMHATHI Ha

II0CKOCTHY, «BekTopb», «JIBuxenus muockoctn» u «IIpeodpazoBanus moao0us».



VY4eOHblil m1aH npeaycMaTpUBaeT U3ydeHHe reoOMeTpUH Ha 6a30BOM ypOBHE, UCXO/S U3 HE

MeHee 68 yueOHBIX YacoB B y4eOHOM TO/1y, BCETo 3a TpH roja o0ydenus — He Mmeree 204 4acos.
Coaeprxxanue yueOHOro Kypca 1o rogam o0y4eHus
7 kiaacce

Havanenbie nonsaTus reomerpuu. Touka, npsimasi, OTpE30K, Jyd. YToi. Buasl yrios.
BepruxkanbHbie 1 cMeKHBIE YIUIbl. buccekTpuca yria. Jlomanasi, MHOrOyroibHUK.

[TapayueabHOCTB M NEPIIEHINUKYJIIPHOCTD IPSMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIC CBOMCTBA OCeBOM cuMMeTpud. [Ipumepsr

CUMMETPUHU B OKPYXKAIOIIEM MUPE.
OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKU. TpeyronbHUK.
BricoTa, Mennana, OMcceKTprca, X CBOHCTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroIbpHUKA.

CBolicTBa ¥ IPU3HAKK paBHOOEPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa

TPEYTOJIbHUKOB.

CaoiicTBa ¥ IPU3HAKY NapajljIeNbHbIX IpsiMbIX. CyMMa yTJI0B TpeyrojibHuKa. BHeniHue

yTJIbI TPEYTOJIbHUKA.

HpﬂMoyr OJIbHBIN TPEYTOJIbHUK. CBOMCTBO MCUAHbI NPAMOYTOJIBHOI'O TPCYTr'OJIbHUKA,
HpOBeHéHHOﬁ K TUIIOTCHY3C. HpI/I3HaKI/I PaBCHCTBA NIPAMOYTOJIbHBIX TPCYT'OJIbHUKOB.

[TpstMOyTONBHBIN TPEYTOJIBHUK € yTaoM B 30°.

HepaBeHCTBa B I'COMETpUHN: HCPABCHCTBO TPCYTOJIbHUKA, HCPABCHCTBO O JJIMHC HOMaHOI\/’I,

TeopeMa 0 0oJIbIIEM yIiie U OONbIIEH CTOPOHE TPEYronbHUKA. [leprneHIuKyIsap 1 HaKJIIOHHAS.

I'eomerprueckoe mecto Touek. bruccekTpuca yria u cepeIMHHBIN NEPIEHAUKYIISP K

OTPE3Ky KaK T€OMETPHUIECKHE MECTa TOUYEK.

OKpyXHOCTb M KpYT, XOpJla ¥ AUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHue
OKpY’KHOCTH U nipsimoii. KacaTtenbHas u cexymas K OKpykHOCTH. OKpy>KHOCTb, BIINCAHHAS B

YToJ. BnucanHas u onrcaHHas OKPY?KHOCTHU TPCYT'OJIbHUKA.



8 kiaacce

Yeteipéxyronpuuku. [lapannenorpamMm, ero npu3Haku U cCBOWCTBa. YacTHbIE Cilydan
napajuieaorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJpar), UX NpU3HAKU U CBOMCTBA. Tpaneuus,

paBHOOOKas Tpanenus, e€ CBOWCTBa U Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron yasoenust mequansbl. LleHTpanbHas cummerpusi. Teopema @Daneca u teopema o

IIPONOPLUUOHAIBHBIX OTPE3KaX.
CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Tomo6ue TpeyroabHUKOB, Ko dumment nonodus. [IpusHaku moqo0ust TPEyroJIbHUKOB.

HpI/IMeHeHI/IC HO,Z[O6I/I${ IIpH PCUHICHUHU IMPAKTUYCCKUX 3aJlaq.

CoiicTBa miomajeii reomerpudeckux ¢puryp. @opMyibl 11 MIOMIATN TPEYTOIbHUKA,

napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHUE IO MOA0OHBIX QUTryp.
Boruncnenue minomazei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [ludaropa npu pemieHnn MpakKTHYECKUX

3a1ad4.

CI/IHyc, KOCHUHYC, TAHI'CHC OCTPOr'o yrja npsaMOyrojJbHOTO TPCYTrOJIbHUKA. OcHOBHOE

TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrnucanHnble v LIEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOW U XOPAOU. YTIIbI MEXIY
XOopaaMHu U CCKYIIUMMU. Brucannbnie 1 onncaHHbIe quBIpéXerHBHI/IKI/I. B3anmMmHuoe
pacronoxenue aByX okpykHoctel. Kacanme okpyxuocteit. O0iue kacateabHbIe K TBYM

OKPY>KHOCTSIM.
9 kjaacc

Cunyc, kocunyc, Tanresc yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE

TOXACCTBO. (DOpMYJ'ILI IPpUBCACHUA.

Pemenue TPCYTOJIbHUKOB. TeopeMa KOCHMHYCOB U TCOpEMa CUHYCOB. Pemenue

NPaKTUYECKHX 3a/1a4 C UCIIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.
[IpeobpazoBanue momobus. [lomodme cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O IPpOU3BCACHNUU OTPE3KOB XOPJd, TCOPEMEI O ITPOU3BCACHUUN OTPE3KOB CCKYIIUX,

TCOpEMa O KBAApaATe KacaTellbHOM.



BexTop, niuHa (MOyJib) BEKTOpPa, COHAIMIPABIIEHHBIE BEKTOPBI, IPOTHUBOIMOIOKHO
HaIlpaBJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIMH HAJl
BekTOpaMu. Paznoxenue BeKTopa 1o JIByM HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTs! BekTopa.

CKaJ'IprHOC IIPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC JIA HAXOXKIACHUS JJIMH U YIJIOB.

JlexkapTOBbI KOOPJIMHATHI HA TUIOCKOCTH. Y PaBHEHUS IPSIMOM U OKPYKHOCTHU B

KoopAuHaTrax, IepeCCUCHUC OK];)Y)I(HOCTCI;'I " IIPAMBIX. MGTOI[ KOOpAUHAT U €10 IPUMEHCHUC.

[IpaBuiibHBIE MHOTOYTONBHUKH. [[mHa okpyxkHOCTH. ['panycHas u paauanHas mepa

yIi1a, BBIYMCIEHUE JIMH IyT OKpyxHocTel. [lnomans kpyra, cekropa, CErMEHTa.

JIBM>KEHUS MIJIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU GUryp (3eMeHTapHbIe

npeacrasienus). [lapamnensueiit neperoc. [1oBopoT.
IlnannpyeMble mpeaMeTHBIE Pe3yJIbTAThI OCBOCHUSI padoyeil MporpaMmsl Kypca
(mo rogam o0y4eHu)

OcBoenune yqe6Hor0 Kypca «FCOMeTpI/Iﬂ» Ha YPOBHC OCHOBHOI'O O6IH€FO O6pa3OBaHI/I$[ JOJIDKHO

obecreunBaTh TOCTUKEHUE CIEYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
7 kjacce

— Pacrnio3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEEIIATh UX B3AUMHOE
pacnosoxkeHue, U300pakaTb TEOMETPUUYECKUE (PUTYPBI; BBIOIHSITH YEPTEKH 110 YCIOBHUIO
3a1a4n. M3MepsTh JINHEWHBIE U YTII0BbIE BEIMUMHBL. Pemars 3aaun Ha BBIYUCIICHUE JIUTMH

OTPE3KOB 1 BCJINYHH YTJIOB.

— Z[e.]'[aTb l"p}I6y1-O OLICHKY JIMHENHBIX U YTJIOBBIX BCJIMYMUH IPECAMETOB B peanLHoﬁ KHW3HH,

pa3MEpoOB MPHUPOAHBIX 00bekToB. Paznmuuarh pPa3MEpPLI 3TUX 00BEKTOB IO MOPAAKY BCIIUYNHBI.
— CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3a/JavaM.

— ITonp30BaThCA IMpuU3HaKaM PaBCHCTBA TPCYT'OJIbHUKOB, UCIIOJIb30BATh IPHU3HAKU U

CBOMCTBaA paBHO6C,Z[pCHHBIX TPCYTOJIbHUKOB IIPU PCIICHUU 3aaaY.
— HpOBOI[I/ITB JIOTUYCCKUC PACCYKACHUS C UCIIOJIB30BAHUEM I'COMCTPUICCKUX TCOPEM.

— Ilonp30BaThCA IIpU3HaKaMH PaBCHCTBA IIPAMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOIMCTBOM
MCHAaHBbI, HpOBCI[éHHOﬁ K TUIIOTCHY3C IIPAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PCILICHUN

TCOMETPHUICCKUX 3aaay.



— OnpenensTh NapajjieIbHOCTh NMPSMBIX C IIOMOILBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cekymasi. OnpenensTh napamuieaIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK

OJIHOU IIPSAIMOM 10 TOYEK APYTOM IPSIMOM.
— Pemate 3a1aun Ha KieT4aToi Oymare.

— HpOBOI[I/ITB BBIYMCJICHUA N HAXOOUTHh YHUCJIOBBIC U 6yKB€HHBIe 3HA4YCHHA YIJIOB B
TCOMETPHUICCKUX 3adad4ax C UCIIOJIb30BAHUEM CYMMEI YI'JIOB TPEYT'OJIbHUKOB 1
MHOTI'OYT'OJIbHUKOB, CBOMCTB YTIJIOB, 06pa3OBaHHBIX IIpHU MEPECECUYCHNH ABYX IapalICIIbHBIX

IOpsIMBIX ceKyllel. PemaTe npakTuueckue 3aaun Ha HaX0KJIEHUE YIJIOB.

— Bnanets nonsatueM IreOMCTPHUUCCKOI'0o MECTAa TOUYCK. YMeTrb OIpCaACIIATh 6I/ICC6KTpI/ICy

yIJia U CEPEAMHHBIN MEPIECHIUKYIISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

— @opMyIMpPOBATH OIIPEAEICHUS OKPYKHOCTH U KPyTa, XOpAbl U JUaMeTpa OKPYKHOCTH,

MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA IIPU PEUICHUH 3a/1a4.

— BrnaneTts noHATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTH €€
teHTp. [lomp30BaThes hakTaMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJILHUKA MTEPECEKAIOTCS B
OZHOM TOYKE, U O TOM, UTO CEPEAUHHBIE NIEPIIEHAUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECCKarOTCA B O,Z[HOI71 TOYKCE.

— BrnaneTs nmoHsATHEM KacaTeIbHOM K OKPY’KHOCTH, IMOJIb30BATLCS TeopeMoﬁ 0

NEPIEHAUKYISIPHOCTH KAcaTeIbHON U painyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

— Ilons30BaThCA HpOCTeI\/’IIHI/IMI/I reOMCTPUIYCCKUMHU HCPABCHCTBAMU, IOHUMATDb UX

MPaKTHYECKUM CMBICII.
— [IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO [IUPKYJIA U TUHENKH.
8 kiace

— Pacrio3naBaTe OCHOBHEIE BH/IbI '—ICTLIpéXYFOJ'II)HI/IKOB, HUX 3JIEMEHTHI, I10JIB30BATHCA UX

CBOMCTBaMH IIpU pCUHICHUH IT'COMETPUUCCKUX 3aJay.

— [IpuMeHATh CBOMCTBA TOYKH IEpECEeYCHUsT MEIMaH TPEYToJbHUKA (IIEHTpa Macc) B

PEOICHUHN 3a1a4.

— Biramers nmonsiTMeM cpeHeN JIMHUN TPEYTOJIBHUKA U TPANELUH, IPUMEHSTh UX CBOMCTBA
IIPU pELIEHNN reoMeTprudecKux 3aaad. [lomp3oBaThecs Teopemont daneca U TEOPEMOiL O

MMPOMNMOPHUOHAJIBHBIX OTPE3KaAX, IPUMCHATD UX IJIS1 pCHICHUA MPAKTUYCCKUX 3a/iay.



— [IpuMeHsTh PU3HAKK [TO100US TPEYTOJILHUKOB B PEUICHUH T€OMETPHUUECKHX 3a/au.

— [Tonb3oBatbes Teopemoii [Tudaropa amns pemieHUs: reOMETPUUECKUX U PAKTHUECKUX
3a1a4. CTpOUTH MaTEMATUYECKYIO MOJIENIb B MPAKTUYECKUX 3a]ja4aX, CAMOCTOSTENIbHO JeNIaTh

qepTéxc N HaXOJUTb COOTBCTCTBYIOIIHC JJIMHBI.

— Biayiets noHsATHUAMH CHHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yTIila IPsIMOYTOJIbHOTO

TPEYTOJIbHUKA. Ilonp30BaThCA TUMU NOHITHSIMHA AJId PEIICHUS ITPAKTHUYCCKUX 3aa4.

— Boruncnate (pa3au4HbIME cr1oco0aMu) IJIOMAAb TPEYTOJbHUKA U TUIOIIA U
MHOI'OYTOJIbHBIX (pUryp (I0Jb3YsICh, Il HEOOXOAUMO, KaIbKYyIATOpOM). [IpumensTs

IMMOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a/Javdax.

— Biiagers NOHATUAMY BIIMCAHHOTO U LICHTPAIBHOIO YTIila, UCII0Jb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXAY XOpJAaMu (CEeKYLUMH) U yIiie MEXKAY KacaTelbHOU U XOpA0H

IIPU PELICHNU T€OMETPUUYECKUX 3a/1ay.

— BJ'IaIleTI) IIOHATHUEM OIIMCAHHOI'O I-ICTI)IpéXyI‘O.HI)HI/IK21, IMPUMCHATDH CBOMCTBA OITMCAHHOT'O

YEeTBIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

— HpI/IMeHHTL IMMOJIYUYCHHBIC 3HAHUS HA IMIPAKTUKC — CTPOUTH MATCMATHYCCKUC MOACIIN IAJId
3aJa4 peanLHoﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIIUC BEIUUCIICHUS C IPUMCHCHUCM HO,I[O6I/I$I

U TPUTOHOMETPUH (TIONB3YSICh, T/Ie HEOOXOUMO, KaIbKyJIITOPOM).
9 kjaacc

— 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJTIOB, HAXOJUTH C UX MOMOILBIO
pa3IMYHBIE 3JIEMEHTHI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHNE IPSIMOYTOJIBHBIX
TPEYroJbHUKOBY). HaxoauTh (C mMOMOIIBIO KaJIbKYJISTOPA) JUIMHBI U YIJIbI U1 HETAOJNYHBIX

3HAYEHUH.

— Ilons30BaThCA q)OpMy.]'IaMI/I MPUBCACHNA 1 OCHOBHBIM TPUT'OHOMETPHUICCKUM

TOXXIECTBOM JJISI HaXOXKASHUS COOTHOIIICHUI MCKAY TPUTOHOMCTPUYCCKUMU BCIMIYNHAMU.

— Hcmons3oBaTh TEOPEMBI CHHYCOB 1 KOCMHYCOB IJId HAXOXICHHUA Pa3JIMYHBIX 3JICMCHTOB
TPCYTOJIbHUKA («pemeHne TpeyFOHBHI/IKOB»), MMPUMCHATDH UX IIPU PCIICHUU I'COMCTPUICCKUX

3a7ad.

— Bnaners noHATHAMU HpCOGPaSOBaHI/I}I HO,Z[O6I/IH, COOTBCTCTBCHHBIX 3JICMCHTOB

no100HbIX (uryp. [lonbp3zoBaThCs cBOWCTBaMU MO00MS TPOU3BOIBHBIX PUTYP, YMETh



BBIUMCIIATH JIMHBI M HAXOJIUTH YTIIIbl Y TOJI0OHBIX (uryp. [IpumeHsTs cBolicTBa mo100us B

MPAKTUYECKHX 3a7a4ax. Y METh IPUBOJIUTH IPUMEPHI MMOAO0HBIX PUTYD B OKPYIKAIOIIEM MHpE.

— Ilons30BaThCA TCOpCMaMHU O IMMPOU3BCACHUN OTPE3KOB XOPd, O IPOU3BCACHUHN OTPC3KOB

CEKYILHX, O KBaJpaTe KacaTeIbHOM.

— [Tonp30BaTbcsl BEKTOPaMH, IOHUMATh UX T€OMETPHUECKUI U (PU3NIECKUN CMBICT,
IPUMEHSATh UX B PELICHUN T€OMETPUUYECKHUX U (pu3nueckux 3ajau. [IpuMeHsaTs ckajsipHOoe

IMPONU3BCACHUEC BEKTOPOB VI HAXOXACHHUA NJIMH U YTJIOB.

— ITons30BaThCA MCTOAOM KOOpAMWHAT HaA INIOCKOCTHU, IPUMEHATH €I'0 B PCIICHUN

TCOMCTPUUCCKUX U MMPAKTUYCCKUX 3aaa4.

— Buiiagers noHATHAMY IPABUIIBHOIO MHOIOYTIOJIBHUKA, IJIUHBI OKPYKHOCTH, JUIMHBI 1yTH
OKPY’KHOCTHU M PAIMAHHON MEpBI yIJIa, YMETh BBIUHUCIATH IJIOIIA(b KPyTra U €ro 4acTen.

HpI/IMeHﬂTB IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKHUX 3aJjavyax.

— HaxonuTe ocu (Min HEHTPBI) CHMMETPHH (DUTYDP, TPUMEHSTH JBH)KEHUS ITIOCKOCTH B

IIPOCTEUIINX CIIyYasiX.

— HpI/IMeHHTL IMMOJIYUYCHHBIC 3HAHUS HA IMIPAKTUKC — CTPOUTH MATCMATHYCCKUC MOACIIN IAJId
3aJa4 peanLHoﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIIUC BEIUUCIICHUS C IPUMCHCHUCM HO,I[O6I/I$I

U TPUTOHOMETPHUYECKUX (PYHKIMH (TI0JIB3YSACh, I71€ HEOOXOIUMO, KAJIbKYJISATOPOM).
Padoyas nporpamma y4e0HOro kypca « BeposiTHOCTb M CTATHCTHKAY». 7-9 KiIacchl
Ienn u3ydyenusi yaeOHOro Kypca

B coBpemeHHOM LIU(POBOM MUPE BEPOSTHOCTb U CTATUCTHKA IPHOOPETAIOT BCE
00JIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3pEHHS IPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU B
o0pa3oBaHNH, HEOOXOIMMOM Ka)kJIOMy uesioBeKy. Bo3pacraet uncno npodeccuii, npu
OBJIA/ICHUU KOTOPBIMHU TpeOyeTcst Xopotnasi 6a30Basi MIOATOTOBKA B 00JIACTH BEPOSITHOCTH U
CTaTUCTHKH, TaKas MOATOTOBKA BayKHA JUIS MIPOAOIDKEHHSI 00pa30BaHus U VIS yCIIEIIHOM

npodeCcCHOHATBLHON Kapbephbl.

Kaxx/ip1i1 4enoBek MOCTOSSHHO MPUHUMAET PEUICHUSI HA OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A i1 000CHOBAaHHOTO IPUHATHS PEIICHUS B YCIOBHIX HEAOCTATKA WA U30BITKA
nHpopMaIuu He0OXOAMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U

CTaTUCTHYCCKOC MBIIIJIICHUCE.



HNMeHHO To3TOMY OCTPO BCTaa HEOOXOIUMOCTh C(HOPMHUPOBATH Y 00YUAIOIINUXCS
(YHKIHMOHATIBHYIO TPAMOTHOCTb, BKIIIOYAIOIIYIO B Ce0sl B KAUeCTBE HEOTHEMIIEMO
COCTABJISAIONICH YMEHHE BOCIIPUHUMATh U KPUTUYECKU aHATTM3UPOBATh HH(POPMAIIHIO,
MPEJICTABICHHYIO B Pa3IMUHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX
pealbHBIX MPOLECCOB U 3aBUCUMOCTEH, IPOU3BOIUTEH MPOCTEHILINE BEPOSATHOCTHBIE PACUETHI.
3HAaKOMCTBO C OCHOBHBIMU NPUHIIMIIAMU cOOpa, aHATIN3a U MPEICTABICHHS JaHHBIX U3
pa3au4YHbIX cdep KU3HU 00IIeCTBa U TOCYIapCTBa MPUOOIIAeT 00YJIArOIIUXCS K OOIIECTBEHHBIM
uHTepecaM. M3yuenue oCHOB KOMOMHATOPUKU pa3BUBAeT HABbIKM OpraHU3aluu repedopa u
nojicyéra yrciia BApUAHTOB, B TOM YHCJIE, B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMU
TeopHH rpadoB co3AaET MaTeMaTUuYecKuii GyHIaMeHT A1t POPMHUPOBAHUS KOMITETCHIIUH B
o0acti HHGOPMATHKH U TUPPOBBIX TeXHOJIOTHH. [IoMUMO 3TOTO, MPH U3YYEHNUU CTATUCTUKH U
BEPOATHOCTH 00OTalIAI0TCs MPEICTABICHUS YUaIlIUXCsS O COBPEMEHHON KapTHHE MUpPa U
METOJIaX €ro UccieoBaHus, GOpMHUpPYETCs IOHUMAHKUE POJIU CTATUCTUKU KaK UCTOUHUKA

conuaJibHO 3HAYUMOU I/IH(bOpMaIII/II/I 1 3aKJIaJIbIBAOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUA.

B cooTBeTcTBUY C JaHHBIMHU LENSIMU B CTPYKTYpE MPOrpaMMBbl y4eOHOTO Kypca
«BeposITHOCTh M CTAaTUCTHKA» OCHOBHOM ILIKOJIBI BBIIEIIEHBI CIECIYOLIUE COEPKATEIBHO-
Meroauudeckue JIMHuK: «lIpeacraBnenue JaHHBIX U ONKUCATEIIbHAS CTATUCTUKAY;

((BepOHTHOCTb»; «OEeMEHTBI KOM6I/IH8.T0pI/IKI/I>>; «BBenenue B TCOPUIO l"pa(i)OB».

Copepxanne nuHun «IIpencraBnenne JaHHBIX U OMKCATEIbHAS CTATUCTUKAY» CITY>KUT
OCHOBOI1 17151 GOPMUPOBAHHUS HABBIKOB padOTHI ¢ MH(GOpMAIIME: OT YTEHUS U UHTEPIIPETalun
nH(opMaIuu, TpeICTaBICHHON B Ta0IHIIaX, HA AUarpaMmMax u rpadukax 10 coopa,
MNpEaACTaBJICHUA U aHaJIn3a JaHHBIX C UCITIOJIb30BAHUCM CTATUCTUYCCKUX XAPAKTECPUCTUK CPCIAHUX
u pacceuBanus. PaboTas ¢ JTaHHBIMU, 0O0yUaIOIUECs Y4aTCs CYUTHIBATH U MHTEPIIPETUPOBATD
JaHHBIC, BBIIBUTATh, apTYMEHTHPOBATh U KPUTUKOBATH MPOCTEHUIIINE TUTIOTE3bI, Pa3MBIIIIAThH
HazQ q)aKTOpaMI/I, BBI3BIBAIOIIMMHA U3MCHYUBOCTD, U OLICHUBATH UX BJIMAHUC HA PAaCCMAaTPUBACMbBIC

BCJIMYMHBI U ITPOLCCCHI.

HNHTynTHBHOE NIPEACTABIEHNE O CIIy4YalHOM M3MEHYNBOCTH, UCCIIETOBAHNE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCS MOTUBUPYIOLIECH OCHOBOM JJIs U3yYEHHUs TEOPUU
BEpOATHOCTEN. boibIIoe 3HaYEHUE 3/1€Ch UMEIOT PAKTUYECKUE 3aJaHUsl, B YACTHOCTH OIIBITHI C

KIIAaCCUYCCKUMH BEPOATHOCTHBIMH MOJCIIAMU.

[ToHsITHE BEpOSITHOCTH BBOJIUTCS KaK Mepa MpaBIoNoA00us ciiydaiiHOro coobiTus. [lpu
M3Y4YEHUHU Kypca 00ydJaroIrecs: 3HaKOMSITCS C MPOCTEHIITUMHU METOTaMH BBIYUCIICHUS

BepOﬂTHOCTef/’I B CHy‘I&fIHBIX OKCIICPUMCEHTAX C PABHOBO3MOXKXHBIMHU 3JICMCHTAPHBIMU UCXOOaMU,



BEPOATHOCTHBIMU 3aKOHAMM, ITO3BOJIAIONIUMHA CTABUTH U PCIIATH 0oJiee CI0KHBIE 3aJa4du. B
KYpC BXOIAT HAYAJIbHBIC MTPEACTABJIICHUSA O CJIy‘IElfIHbIX BCIIMYHMHAX U UX YHUCJIOBBIX

XapaKTEpUCTHKAX.

Taxxkxe B paMKax 3TOro Kypca OCyLIECTBIISICTCS 3HAKOMCTBO OOyUarOIUXCs ¢
MHOECTBaMHU U OCHOBHBIMH OIIEpALIMSIMU Ha/l MHOXXECTBAMH, PACCMaTPUBAIOTCS IPUMEPHI
IPUMEHEHHUs IS PeLIeHus 3a/1a4, a TAK)KE MCII0JIb30BaHUs B IPYTUX MAaTEMAaTHYECKUX Kypcax U

y4€OHBIX MpPEAMETAX.
MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7—9 knaccax H3y4acTCs Kypce <(BepOHTHOCTB U CTaTUCTHUKA», B KOTOpHﬁ BXOOAT
pasacibI: «Hpe[[CTaBJIeHI/Ie JaHHBIX W OIIMCAaTCJIbHasA CTaTUCTHUKA, «BepOﬂTHOCTB»; «DIIEMEHTBI

KoMOMHATOpUKN»; «BBenenne B Teoputo rpadoBy.

Ha u3yuenue nanHoro kypca oTBOAUT 1 yueOHbIN yac B HEAEIIO B TEUEHHUE KaXKIO0ro roja

oOyueHnus, Bcero 102 yueOHBIX yaca.
Conep:xanue yueOHOro Kypca 1o rogam o0y4yeHust
7 kiacce

[IpencraBienue JaHHBIX B BUJIE TAOIUL, 1UarpaMM, rpauKoB. 3anojiHeHue Ta0uIl,
YTEHHE U TIOCTPOEHUE TUarpaMM (CTOIOUKOBBIX (CTOIOUATHIX) U KPYTOBBIX). UTeHue rpadukoB
peanbHbIX IporieccoB. V3Bneduenue nHGopMaliy U3 AuarpamMm 1 Taliull, UCIIOJIb30BaHUE U

HHTCpHpCTAllNA JaHHBIX.

OnucarenbHas CTaTUCTHKA: CpeaHee apI/I(l)MeTI/I‘{eCKOC, MeEJInaHa, pasmMax, HanOoJIbIIee U

HauMeHbIlIee 3HaYeHUs1 Ha0opa YMCIOBBIX aHHBIX. [IprMeps! ciydyaiiHON N3MEHYMBOCTH.

Cry4aifHbIN SKCIIEPUMEHT (OTIBIT) U CiTy4yaitHoe coObiTHe. BeposTHocTh 1 yactoTta. Pob
MaJIOBEPOSATHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITUH B IIPUPOJIE U B oOIiecTBE. MOHeTa 1

urpajibHagd KOCTb B TCOPUU BCPO}ITHOCTCf/'I.

I'pad, Bepmuna, pedpo. Ctenens BepmuHbl. Yncno pédep u cyMMapHasi CTEIeHb
BepiuH. [IpencraBnenue o cBsi3Hoctu rpada. Llenu u nukisl. [Tytu B rpadax. O6xon rpada

(stinepoB nyTh). [IpencraBnenne o6 opueHTHpOBaHHOM rpade. Perienue 3a1a4 ¢ TOMOIIbIO

rpados.

8 kiaace



[IpencrasneHue TaHHBIX B BUJE TAaOJIUII, TUarpaMm, rpagukoB. MHOKECTBO, SJIEMEHT
MHO>KECTBA, MOJAMHOXKeCTBO. Onepanuy HaJ MHOKECTBaMU: 00beAMHEHHE, TICPECEUCHHE,
nonosineHue. CBOMCTBA onepalnuii HaJl MHOKECTBaAaMU: TIEPEMECTUTENIBHOE, COUETATENBHOE,
pacnpenenuTeabHoe, BKIoueHus. Vcmoap3oBanre rpadiuecKoro mpeacTaBiICHUs MHOXKECTB

AJI1 OIMMCaHus PEAJIbHBIX ITPOLECCOB U SIBJICHI/Iﬁ, IIpy pCUICHUHA 3a1a4.

I/I3MepeHI/IC pacc€uBaHus JaHHBIX. L[I/ICHepCI/ISI " CTAaHJAPTHOC OTKJIIOHCHUEC YN CIIOBBIX

HabopoB. /lnarpammMa pacceuBaHusl.

DnemeHTapHble COOBITUS ciay4aitHoro onbiTa. CitydaiiHble coObITUS. BeposTHOCTH
coOBITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSAMH. CIy4aliHbINA BBIOOP.
CBsI3b MEX/1y MaJOBEPOSTHBIMU U IPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE,

06H_IGCTB€ " HayKe.

Hepeo. CBoMCTBa IE€PEBBEB: €AUHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSYEH BEPILUHBI,
CBSI3b MEX/Y UHCJIOM BEpILIMH U uuciioM pédep. IIpaBuio ymHoxkeHus. Pemenue 3agau c
nomoIipio rpados. [IporuBomnooxubie coobiTUs. Jnarpamma Diinepa. O0beAMHEHNE U
nepecedeHure coobIThil. HecoBmecTHble coObITHsA. DOpMyIIa CII0KEHUS BEPOATHOCTEN. Y CIIOBHAsS
BeposATHOCTb. [IpaBuio ymHoxxenus. HezaBucumele coObiTust. [IpencraBienue skcriepuMeHTa B
BUje JepeBa. Perienue 3a1a4 Ha HAXOXK/IEHUE BEPOATHOCTEH ¢ OMOILBIO A€peBa CIIy4aifHOro

AKCIIEPUMEHTA, TuarpaMm Diiiepa.
9 kJaacc

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX B BUIC Ta6J'II/II_I, Auarpamm, Fpa(bI/IKOB, HHTCpIIpETAlNA NaHHbIX.

Utenue u noctpoeHue TabauIl, Auarpamm, rpaduKoB MO peaabHbIM TaHHBIM.

[TepectanoBku u pakropuan. Couetanus u yuciio couetanuid. Tpeyronpuuk Ilackars.

Pemenue 3a1au ¢ uCnosib30BaHNEM KOMOWHATOPHKH.

I'eomeTprueckas BepoaTHOCTb. CilydaliHbIM BHIOOP TOUKHU U3 GUTYpPHI Ha MJIOCKOCTH, U3

OTpE3Ka U U3 IyT'H OKPYKHOCTH.

Hcneitanue. Yenex u Heyaada. Cepus HCnbITaHUN 10 IepBoro ycnexa. Cepust

ucnbITanuil bepuymm. BepositHocTr coObITHI B cepru ucnibITanuil beprysu.

CHy‘laﬁHaﬂ BCJIMYHHA U PACTIPCACIICHUC BCpOHTHOCTCfI. MareMaTHdecKoe OKHJaHue U
AUCIICPCHUA. HpI/IMCpBI MAaTECMaTUYCCKOI'0 OXKUAAHUA KaK TCOPECTUUCCKOTO CPCAHCTO 3HAYCHUA

BEJIMYMHBL. MaTeMaTH4eCcKOe 0KUAaHUE U TUCTIEPCHS CITyYaiiHON BETUYUHBI



«UHCIIO YCIIEXOB B CEpUH UCTIbITaHUN bepHyimy.

IlonsaTue o 3aKOHE OOJIBIIUX YHCEIL. I/I3MepeHHe BepOﬂTHOCTeﬁ C IIOMOIIBIO HaCTOT. Ponw

Y 3HAYCHHE 3aKOHA OOJBIINX YHCEN B MPUPOJIC U OOIIECTBE.
IlnannpyeMble mpeaAMeTHBIE Pe3y/IbTAThI OCBOCHUSI padoyeil mMporpaMmbl Kypca
(1o roxam o0y4eHus)

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U cTaTHUCTHKa» B 7—9 Kiaccax

XapaKTEepU3YIOTCs CICAYIOIUMHU YMEHUSIMU.
7 KJ1acc

— Yurate nuHbopMaInio, IpeCTaBICHHYIO B TabIUIaX, Ha [uarpaMmMmax; MpeacTaBisiTh
JAaHHBIC B BUJIC TAOJIHII, CTPOUTH TUArPaMMBI (CTOJIOMKOBBIC (CTOJIOYATHIE) U KPYTOBBIC) TIO

MaccHhBaM 3HAYECHUU.

— OnuceiBaTh U HHTCPIPECTUPOBATHL PCAIbHBIC YUCIIOBBIC JaAHHBIC, ITPCACTABJICHHLIC B

Tabuuax, Ha AuarpaMmax, rpadukax.

— Hcmonn3oBaTh JJI1 OIMUCAaHUA JAHHBIX CTATUCTUYCCKUEC XapPAKTCPUCTUKU: CPECAHCC

apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOoJIbIIIEE U HAUMEHbIIIEE 3HAUCHH:, pa3Max.

— HmeTth MpEACTaBJICHUEC O CJ'Iy‘-IElﬁHOﬁ HN3MCHYMUBOCTHU Ha NIpUMEpaAX IICH, (I)I/I3I/ILICCKI/IX
BCJIIMYMH, aHTPOMMOMETPUICCKUX NAHHBIX; UMCTh IIPEACTABIICHUC O CTaTHUCTUYECKOU

YCTOMYUBOCTH.
8 kiace

— H3BnekaTs u Hp606pa3OBLIBaTL I/IH(i)OpMaLII/IIO, MMPpEACTABJIICHHYIO B BUJIC Ta6J'II/II_I,

auarpamm, rpa@uKkoB; NPeJCTaBIATh JaHHbIE B BUJE TaOIUIl, AUarpamMmm, rpadukos.

— OnuceiBaTh JaHHBIC C IIOMOIIIBIO CTATUCTUYCCKUX ToKa3aTeleii: Cp€aHux 3HAYCHHUI B

Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHHE).

— HaXO)II/ITI) YaCTOTHI YMCIJIOBBIX 3HAYEHUH 1 YaCTOTHI CO6BITPII>'I, B TOM YHCIJIC 110

pe3yibpTaTaM U3MEPEeHUI U HaOIIOICHUH.

— HaxoauTb BeposSTHOCTH ClTydallHbIX COOBITHUI B ONbBITaX, 3Has BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTapHBIMU

COOBITUAMH.



— Hcnonb3oBath rpaduyueckue MOJENIN: JEPEBO CIyYalHOTO SKCIIEPUMEHTA, TUarpaMMBbl

DOlinepa, 4nciaoBas mnpsmasi.

— OHepI/IpOBaTL MOHATHUAMU: MHOXKCCTBO, TIOAMHOKCCTBO, BBIIIOJHATH OIICpAllN HAl
MHOXCCTBAMU: O6’beI[I/IHCHI/IC, MNEpeCCUYCHUC, JOIIOJIHCHUC, NCPCUUCIIATH 3JICMCHTBI MHOKCCTB,

IMPUMCHATDb CBOMCTBA MHOKECTB.

— Hcmons3oBaTh rpa(bl/lqecxoe MMpEaACTaBICHNEC MHOXKECTB U CBsA3CH MCXKAY HUMU I
OIMHUCAaHUs IIPOUECCOB U HBHeHHﬁ, B TOM YHCJIC IIPpH PCIICHNH 3a4a4 U3 APYTUX yLIe6HBIX

MPEMETOB U KYpPCOB.
9 kjaacc

— W3Bnekats u Hp606paSOBLIBaTL I/IH(i)OpMaI_II/IIO, MMPEACTABJIICHHYIO B PA3JIMYHBIX
HCTOYHHUKAX B BUJIC T3.6JII/III, Juarpamm, Fpa(bI/IKOB; MNpEaACTaBIAThL JAaHHBIC B BUJC Ta6JII/IIl,

ararpaMm, rpadukoB.

— Pemats 3aaa4u OpraHnu30BaHHbIM HCpC60pOM BAapHAHTOB, @ TAKXKC C UCIIOJIb30BAHUCM

KOMOMHATOPHBIX [TPaBWJI U METOJOB.

— Hcmonn30BaTh onucaTelIbHBIC XapPaKTCPUCTHUKHU JI1 MaCCHUBOB YHCJIOBBIX JAaHHBIX, B TOM

YHUCJIC CPCAHUC 3HAYCHUSA U MCPbI paCCCHBAHM.

— HaxoauTe 4acTOTHI 3HAUCHUM U 4aCTOTHI CO6BITI/I$[, B TOM YHUCJIC ITOJIB3YACh

pe3yjibTaTaMu HpOBe,[[éHHBIX I/IBMepeHI/Iﬁ n Ha6JIIO,[[eHHI>'I.

— Haxoauth BEPOATHOCTU CHy‘I@.ﬁHLIX COOBITHII B HU3YUCHHBIX OIIbITAaX, B TOM YHCJIC B
OIBITAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA CO6BITI/I$IMI/I, B CCpUAX HUCIIBITAaHUH 10 epBoro

ycrexa, B CepusxX UCHbITaHUN bepHyiu.
— HNwmeTts nipeacraBiieHUe O CIIy4alHOW BEJIMYMHE U O PACIPEICITICHUN BEPOSTHOCTEM.

— Nwmets npeacTaBiieHre o 3aKk0He OOJBIIMX YHCEN KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B

CJly4aliHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.



